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Preface

In 1956 when this work was begun I had no conception of what

I was undertaking. At that time my object appeared a limited

one, namely, to discuss the theoretical implications of some

observations of how young children respond to temporary loss

of mother. These observations had been made by my colleague,

James Robertson, and together he and I were preparing them

for publication. A discussion of their theoretical significance

seemed desirable and was destined to form the second part of

our book.

Events were to prove otherwise. As my study of theory pro-

gressed it was gradually borne in upon me that the field I had

set out to plough so lightheartedly was no less than the one that

Freud had started tilling sixty years earlier, and that it con-

tained all those same rocky excrescences and thorny entangle-

ments that he had encountered and grappled with - love and

hate, anxiety and defence, attachment and loss. What had

deceived me was that my furrows had been started from a

corner diametrically opposite to the one at which Freud had

entered and through which analysts have always followed.

From a new viewpoint a familiar landscape can sometimes look

very different. Not only had I been deceived in the first place,

but subsequently progress has been slow. It has also, I believe,

.

often been difficult for colleagues to understand what I am
attempting. It may be of help, therefore, if I put my thinking in

a historical perspective.

In 1950 I was asked by the World Health Organization to

advise on the mental health of homeless children. This assign-

ment provided a valuable opportunity to meet with many of the

leading workers in the field of child care and child psychiatry

and to read the literature. As I wrote in the preface to the

resulting report (1951), what struck me amongst those I met
was the 'very high degree of agreement existing in regard to

both the principles underlying the mental health of children
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and the practices by which it may be safeguarded'. In the first

part of the report I presented evidence and formulated a prin-

ciple : 'What is believed to be essential for mental health is that

the infant and young child should experience a warm, intimate

and continuous relationship with his mother (or permanent

mother-substitute) in which both find satisfaction and enjoy-

ment.' In the second part I outlined the measures that, in the

light of these principles, are necessary if the mental health of

children separated from their families is to be safeguarded.

The report proved timely. It helped to focus attention on the

problem, contributed to improved methods of care, and stimu-

lated both controversy and research. Yet, as more than one

reviewer pointed out, the report had at least one grave limita-

tion. Whereas it had much to say about the many kinds of ill

effect that evidence shows can be attributed to maternal

deprivation and also about practical measures that may prevent

or mitigate these ill effects, it said very little indeed about the

processes whereby these ill effects are brought into being. How
does it come about that one or another of the events included

under the general heading of maternal deprivation produces

this or that form of psychiatric disturbance? What are the pro-

cesses at work? Why should things happen this way? What are

the other variables that affect outcome, and how do they affect

it? On all these issues the monograph is silent, or nearly so.

The reason for this silence was ignorance - my own and

others' - which could not possibly have been made good in the

few months in which the report had to be written. Sooner or

later, I hoped, the gap would be filled, though it was unclear

when or how.

It was in this frame of mind that I began to give serious

attention to observations my colleague James Robertson had

been making. With the help of a small grant from the Sir

Halley Stewart Trust he had joined me in 1948 to take part in

what was intended to be a systematic inquiry into the whole

problem of the effects on personality development of separation

from mother in early childhood. During an extended reconnais-

sance of what was at that time largely virgin ground he had

observed a number of young children before, during, and after

12
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a stay away from home; most of these children were in their

second and third years of life and not only were separated from

their mothers but for periods of weeks or months were cared for

in settings, such as hospital or residential nursery, in which they

had no stable mother-substitute. During this work he had been

deeply impressed by the intensity of the distress and misery he

was witness to whilst the children were away from home and by

the extent and duration of the disturbance that was present after

they had returned there. No one reading his written reports or

viewing the film record he made of one little girl could be left

unmoved. Nevertheless, at that time there was no agreement

about the significance or relevance of these observations. Some
challenged their validity; others recognized that the responses

occurred but attributed them to almost anything but loss of

mother-figure; yet others conceded that loss was a relevant

variable but held that to mitigate its effects was not too difficult

and that loss was therefore of less consequence for pathology

than we supposed.

My colleagues and I took a different view. We were con-

fident that the observations were valid; all the evidence pointed

to loss of mother-figure as a dominant variable, though not the

only one; and our experience suggested that, even when other

circumstances were favourable, there was more distress and

disturbance than was usually recognized. Indeed, we held the

view that the responses of protest, despair, and detachment that

typically occur when a young child aged over six months is

separated from his mother and in the care of strangers are due

mainly to 'loss of maternal care at this highly dependent, highly

vulnerable stage of development'. From empirical observation

we suggested that 'the young child's hunger for his mother's

love and presence is as great as his hunger for food', and that in

consequence her absence inevitably generates 'a powerful sense

of loss and anger'. We were concerned particularly with the

great changes in a child's relation to his mother that are often

to be seen when he returns home after a period away: on the

one hand, 'an intense clinging to the mother which can con-

tinue for weeks, months or years'; on the other, 'a rejection of

the mother as a love object, which may be temporary or per-

13
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manent'. The latter state, to which we later came to refer as

detachment, we held to be a result of the child's feelings for

his mother having undergone repression.

Thus we reached the conclusion that loss of mother-figure,

either by itself or in combination with other variables yet to be

clearly identified, is capable of generating responses and pro-

cesses that are of the greatest interest to psychopathology. Not

only so, but these responses and processes, we concluded, are

the very same as are known to be active in older individuals

who are still disturbed by separations that they suffered in early

life. Amongst these responses and processes and amongst forms

of disturbance are, on the one hand, a tendency to make exces-

sive demands on others and to be anxious and angry when they

are not met, such as is present in dependent and hysterical

personalities; and, on the other, a blockage in the capacity to

make deep relationships, such as is present in affectionless and

psychopathic personalities. In other words, it seemed to us that

when we observe children during and after periods away from

mother and in a strange setting we are witnessing responses, and

also effects of defensive processes, that are just those that enable

us to bridge the gap between an experience of this sort and one

or another of the disturbances in personality functioning that

may follow.

These conclusions, which sprang naturally from the empiri-

cal data, led to a crucial decision of research strategy. Since our

aim was to understand how these pathological processes origin-

ate and develop, we decided that henceforward we would take

as our principal data detailed records of how young children

respond to the experiences of being separated from and later of

being reunited with mother. Such data, we had come to believe,

are of great intrinsic interest and an essential complement to

data of a traditional kind derived from the treatment of older

subjects. The thinking underlying this decision and some of the

original data are reported in papers published between 1952

and 1954; and a film was published during the same period. 1

1. These papers, from which the passages quoted are taken, are as follows:

Robertson and Bowlby (1952); Bowlby, Robertson, and Rosenbluth (1952);

Bowlby (1953); Robertson (1953); and Ainsworth and Bowlby (1954). The
film is Robertson (1952).
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During the years that have elapsed since this decision was

taken my colleagues and I have given much time to the scrutiny

of data already collected, the collection and analysis of further

data, the comparison of these data with data from other

sources, and an examination of their theoretical implications.

Amongst the fruits of this work already published is a volume,

Brief Separations (1966), in which Christoph Heinicke and Use

Westheimer study responses to be seen during and after a brief

separation experienced in a defined setting. In that study not

only were the responses observed and recorded in a more sys-

tematic way than had been possible in earlier studies but the

behaviour of the separated children was compared statistically

with the behaviour shown by a matched sample of children

living in their own homes and not separated. Within its limits

the findings of this later study confirm the less systematic but

more extensive findings of James Robertson and amplify them

at a number of points.

In a series of papers published between 1958 and 1963 I have

myself discussed some of the theoretical problems raised by

these observations. The present three volumes cover the same

ground, but do so in a more rigorous way. There is also much
additional material.

Volume I is devoted to problems originally tackled in the

first paper of the series, The Nature of the Child's Tie to his

Mother' (1958). In order effectively to present the theory to be

advanced, which is attempted in Parts III and IV, it has been

necessary to discuss first the whole problem of instinctive

behaviour and how best to conceptualize it. The rather long

discussion entailed constitutes Part II of the volume. It is pre-

ceded by two chapters forming Part I : the first sets out system-

atically some of the assumptions from which I start and com-

pares them with Freud's; the second reviews the empirical

observations on which I am drawing and gives a precis of them.

The aim of all the chapters of Parts I and II is to clarify and

make more explicit the concepts with which I am working,

since these, because they are unfamiliar, have proved puzzling

to many clinicians otherwise sympathetic to the work.

Volume II, Separation, deals with problems originally tackled

15
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in the second and third papers of the series

:

'Separation Anxiety' (1960a)

'Separation Anxiety: a Critical Review of the Literature'

(1961a).

The third volume, Loss, will comprise a revision and ampli-

fication of the material first published in the following papers

:

'Grief and Mourning in Infancy and Early Childhood'

(1960b)

'Processes of Mourning' (1961b)

'Pathological Mourning and Childhood Mourning' (1963).

Throughout this inquiry my frame of reference has been that

of psychoanalysis. There are several reasons for this. The first is

that my early thinking on the subject was inspired by psycho-

analytic work - my own and others'. A second is that, despite

limitations, psychoanalysis remains the most serviceable and

the most used of any present-day theory of psychopathology.

A third and most important is that, whereas all the central

concepts of my schema - object relations, separation anxiety,

mourning, defence, trauma, sensitive periods in early life - are

the stock-in-trade of psychoanalytic thinking, until recently

they have been given but scant attention by other behavioural

disciplines.

In the course of his explorations Freud followed many dif-

ferent lines of thought and tried many possible theoretical con-

structions. Since his death the contradictions and ambiguities

he left behind have caused unease and there have been

attempts to tidy up : certain of his theories have been selected

and elaborated, others laid aside and neglected. Because some
of my ideas are alien to the theoretical traditions that have

become established, and so have met with strong criticism, I

have been at some pains to show that most of them are by no
means alien to what Freud himself thought and wrote. On the

contrary, as I hope to show, a great number of the central con-

cepts of my schema are to be found plainly stated by Freud.

16



Acknowledgements

In the preparation of this book I have been helped by many friends

and colleagues, and it is a great pleasure to express publicly to all of

them my very warmest thanks.

Since the main data on which I have drawn are those of James

Robertson, my debt to him is immense. His early observations first

impressed me with the great potential of naturalistic studies of how
young children behave when temporarily out of mother's care, and

his constant concern for accuracy of description and his tirelesss

attention to detail have been of continuous help to me in the

presentation and discussion of findings. The systematic observations

of Christoph Heinicke and Use Westheimer, by making firmer the

empirical base from which I am working, have also been of the

greatest value.

I am much indebted for help given me also by other colleagues

who have worked at the Tavistock Clinic and Tavistock Institute of

Human Relations on problems of attachment and loss.

Since she left the Tavistock in 1 954, Mary Salter Ainsworth and

I have kept in close touch. She has not only been most generous in

making available her observations of attachment behaviour, made
both in Uganda and in Baltimore, Maryland, but has read most of

this book in draft and suggested many improvements, especially to

Parts III and IV.

Anthony Ambrose has helped me to clarify points of difficulty and

has made many suggestions for improving parts of the text. He also

played an invaluable part in helping to organize the four meetings

of the Tavistock Seminar on Mother-Infant Interaction, held in

London with the generous support of the Ciba Foundation. Anyone
familiar with the reports of those meetings will quickly recognize

the debt I owe to all those who presented papers and took part in the

discussions.

The theoretical schema elaborated stems partly from psycho-

analysis and partly from ethology. For my psychoanalytic education

I am indebted especially to my own analyst, Joan Riviere, and to

Melanie Klein, who was one of my supervisors. Though my position

has come to differ much from theirs, I remain deeply grateful to

them for grounding me in the object-relations approach to psycho-

17



Acknowledgements

analysis, with its emphasis on early relationships and the pathogenic

potential of loss.

In 1951, at a sensitive phase in my thinking about problems of

separation, Julian Huxley fanned a germinal interest in ethology

and introduced me to the just published classics of Konrad Lorenz

and Niko Tinbergen. To all three I am grateful for continuing my
education and for encouragement.

In seeking to utilize the more recent findings and concepts of

ethology I am more indebted than I can say for the time and guid-

ance given me by Robert Hinde. In the course of discussions over

many years, and from his comments on drafts, I have received much
illumination; and he very kindly lent me an early version of his

Animal Behaviour, 1966, which I found invaluable. Whilst he is not

to be held responsible for the views I am expressing, without his

searching criticism and generous help this book would have been

immeasurably the poorer.

Others who have contributed to my thinking and have suggested

improvements to parts of the draft are Gordon Bronson, David

Hamburg, Dorothy Heard, and Arnold Tustin.

In the preparation of the script my secretary, Dorothy Southern,

has been indefatigable. She has typed draft upon draft from abom-

inable manuscript not only with exemplary care but with a devotion

and enthusiasm which have never faltered. Library assistance of

every kind has been provided with unfailing efficiency by Ann
Sutherland. For preparation of the list of references and other

editorial help I am indebted to Rosamund Robson. This edition has

a new index by Lilian Rubin.

Finally, I express my gratitude to the many bodies that since 1 948

have supported the Tavistock Child Development Research Unit

and its personnel. Financial help has been received from the

National Health Service (Central Middlesex Group and Paddington

Group Hospital Management Committees and the North West

Metropolitan Regional Hospital Board) and from the Sir Halley

Stewart Trust, the International Children's Centre in Paris, the

Trustees of Elmgrant, the Regional Office for Europe of the World

Health Organization, the Josiah Macy Jr Foundation, the Ford

Foundation, and the Foundation's Fund for Research in Psychiatry.

During 1 957-8 I held a fellowship at the Center for Advanced Study

in the Behavioral Sciences at Stanford, California, and was thereby

enabled to come to grips with some of the fundamental problems

presented by the data. Since April 1963 the Medical Research

Council has employed me as a part-time member of its External

18



Acknowledgements

Scientific Staff. Revision of the final chapters was undertaken whilst

I was Visiting Professor in Psychiatry at Stanford University.

For permission to quote from published works, thanks are due to

the publishers, authors, and others listed below. Bibliographical

details of all the works cited are given in the list of references at the

end of the volume.

Academic Press, Inc., New York, in respect of The Affectional

Systems' by H. F. and M. K. Harlow, in Behavior of Nonhuman
Primates, edited by A. M. Schrier, H. F. Harlow, and F. Stollnitz;

the Clarendon Press, Oxford, in respect of A Model of the Brain by

J. Z. Young; Gerald Duckworth & Co. Ltd, London, and Alfred A.

Knopf, Inc., New York, in respect of the poem 'Jim' from the

Cautionary Tales of Hilaire Belloc; the Editor of the British Medical

Journal and Professor R. S. Illingworth in respect of 'Crying in

Infants and Children'; the Editor of the International Journal of

Psycho-Analysis and Professor W. C. Lewis in respect of 'Coital

Movements in the First Year of Life'; the Editor of the Merrill-

Palmer Quarterly and Dr L. J. Yarrow in respect of 'Research in

Dimensions of Early Maternal Care'; the Editor of Science, Dr S. L.

Washburn, Dr P. C. Jay, and Mrs J. B. Lancaster in respect of 'Field

Studies of Old World Monkeys and Apes' (copyright 1965 by the

American Association for the Advancement of Science); Harvard

University Press, Cambridge, Mass., in respect of Children of the

Kibbutz by M. E. Spiro; the Hogarth Press Ltd, London, and the

Melanie Klein trustees in respect of Developments in Psycho-

analysis by Melanie Klein and her colleagues; Holt, Rinehart &
Winston, Inc., New York, in respect of 'The Social Development of

Monkeys and Apes' by W. A. Mason, in Primate Behavior, edited by

I. DeVore; the International Council of Nurses and Dr Z. Micic in

respect of 'Psychological Stress in Children in Hospital', which

appeared in the International Nursing Review) International Uni-

versities Press, Inc., New York, in respect of 'Psycho-analysis and

Education' by Anna Freud, and 'The First Treasured Possession' by

O. Stevenson, which appeared in the Psychoanalytic Study of the

Child; the Johns Hopkins Press, Baltimore, Md, in respect of Mind:
An Essay on Human Feeling by S. Langer; Mcintosh & Otis, Inc.,

New York, in respect of The Ape in Our House by C. Hayes;

Methuen & Co. Ltd, London, in respect of 'The Development of

Infant-Mother Interaction among the Ganda' by M. D. Ainsworth,

in Determinants of Infant Behaviour, Vol. 2, edited by B. M. Foss;

19



Acknowledgements

Tavistock Publications Ltd, London, in respect of Transitional

Objects and Transitional Phenomena' from the Collected Papers of

D. W. Winnicott; Tavistock Publications Ltd, London, and Live-

right Publishing Corporation, New York, in respect of 'Love for the

Mother and Mother Love' by Alice Balint, in Primary Love and

Psycho-analytic Technique by Michael Balint.

For permission to quote passages from the Standard Edition of

The Complete Psychological Works of Sigmund Freud, thanks are

due to Sigmund Freud Copyrights Ltd, Mrs Alix Strachey, the Insti-

tute of Psycho-Analysis, the Hogarth Press Ltd, London, and Basic

Books, Inc., New York.

20



Part I: The Task





Chapter 1

Point of View

The extraordinary intricacy of all the factors to be taken into

consideration leaves only one way of presenting them open to us.

We must select first one and then another point of view, and follow

it up through the material as long as the application of it seems to

yield results.

SIGMUND FREUD (1915b)1

During nearly fifty years of psychoanalytic investigation

Freud tried first one and then another point of view from which

to start his inquiries. Dreams, the symptoms of neurotic

patients, the behaviour of primitive peoples were amongst the

varied data he studied. But, although in his search for explan-

ation he was in each case led to events of early childhood, he

himself only rarely drew for his basic data on direct observation

of children. The result is that most of the concepts that psycho-

analysts have about early childhood have been arrived at by a

process of historical reconstruction based on data derived from

older subjects. This remains true even of ideas that stem from

child analysis: the events and processes inferred belong to a

phase of life that is already passed.

The point of view from which this work starts is different.

For reasons that are described in the preface it is believed that

observation of how a very young child behaves towards his

mother, both in her presence and especially in her absence, can

contribute greatly to our understanding of personality develop-

ment. When removed from mother by strangers young children

respond usually with great intensity; and after reunion with her

they show commonly either a heightened degree of separation

anxiety or else an unusual detachment. Since a change in

relations of one or other of these kinds, or even of both com-
pounded, is frequent in subjects suffering from psychoneurosis

and other forms of emotional disturbance, it seemed promising

1. From the final paragraph of 'Repression.'
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to select these observations as a starting-point; and having

adopted this point of view to 'follow it up through the material

as long as the application of it seems to yield results'.

Because this starting-point differs so much from the one to

which psychoanalysts are accustomed, it may be useful to

specify it more precisely and to elaborate the reasons for

adopting it.

Psychoanalytic theory is an attempt to explain the function-

ing of personality, in both its healthy and its pathological

aspects, in terms of ontogenesis. In creating this body of theory

not only Freud but virtually all subsequent analysts have

worked from an end-product backwards. Primary data are

derived from studying, in the analytic setting, a personality

more or less developed and already functioning more or less

well; from those data the attempt is made to reconstruct the

phases of personality that have preceded what is now seen.

In many respects what is attempted here is the opposite.

Using as primary data observations of how very young children

behave in defined situations, an attempt is made to describe

certain early phases of personality functioning and, from them,

to extrapolate forwards. In particular, the aim is to describe

certain patterns of response that occur regularly in early child-

hood and, thence, to trace out how similar patterns of response

are to be discerned in the functioning of later personality. The

change in perspective is radical. It entails taking as our starting-

point, not this or that symptom or syndrome that is giving

trouble, but an event or experience deemed to be potentially

pathogenic to the developing personality.

Thus, whereas almost all present-day psychoanalytical theory

starts with a clinical syndrome or symptom - for example, steal-

ing, or depression, or schizophrenia - and makes hypotheses

about events and processes which are thought to have con-

tributed to its development, the perspective adopted here starts

with a class of event - loss of mother-figure in infancy or early

childhood - and attempts thence to trace the psychological and

psychopathological processes that commonly result. It starts

in fact with the traumatic experience and works prospectively.

A shift of this kind in research orientation is still unusual in
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psychiatry. In physiological medicine, on the other hand, it

occurred long ago and an illustration drawn from that field

may help to illustrate the point. When a study of the pathology

of chronic infection of the lungs is undertaken today, an

investigator is no longer likely to start with a group of cases

all showing chronic infection and attempt to discover the in-

fective agent or agents that are at work. It is more likely that he

will start with a specified agent, perhaps tubercle or actino-

mycosis or some newly identified virus, in order to study the

physiological and physiopathological processes to which it gives

rise. In so doing he may discover many things which are not

immediately relevant to chronic infective pulmonary conditions.

Not only may he throw light on certain acute infectious and

sub-clinical conditions, but he is almost sure to discover that

infections of other organs besides lungs are the work of the

pathogenic organism he has selected for study. No longer is his

centre of interest a particular clinical syndrome; it has become

instead the manifold sequelae of a particular pathogenic agent.

The pathogenic agent the effects of which are to be discussed

is loss of mother-figure during the period between about six

months and six years of age. Before considering the basic obser-

vations that are used, however, it is well to complete the descrip-

tion of the ways in which the approach adopted differs from

the traditional one and to discuss a few of the criticisms that

it has met with.

Some characteristics of the present approach

One of the differences has already been alluded to. Instead of

data obtained in the treatment of patients, the data drawn on

are observations of the behaviour of young children in real-life

situations. Now such data are sometimes regarded as of only

peripheral concern to our science. Occasionally comment im-

plies that, by its very nature, the direct observation of be-

haviour can provide information of only a superficial kind and

that it contrasts sharply with what, it is held, is the almost direct

access to psychical functioning that obtains during psycho-

analytic treatment. As a result, whenever direct observation of
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behaviour confirms conclusions reached in the treatment of

patients it is regarded as of interest, whereas when it points

in some other direction it is apt to be laid aside as of little

import.

Now I believe an attitude of this sort to be based on fallacious

premises. In the first place we must not overrate the data we
obtain in analytic sessions. So far from our having direct access

to psychical processes, what confronts us is a complex web of

free associations, reports of past events, comments about the

current situation, and the patient's behaviour. In trying to

understand these diverse manifestations we inevitably select and

arrange them according to our preferred schema; and in trying

to infer what psychical processes may lie behind them we inevi-

tably leave the world of observation and enter the world of

theory. Whilst the manifestations of psychical processes met

with in the consulting room are often unusually rich and varied,

we are nonetheless still far from having opportunity for direct

observation of psychical process.

Indeed, the opposite is probably nearer the truth. Philo-

sophers of mind hold that, in the life of an individual, it is the

'patterns of behaviour' perceptible in infancy that 'must be the

original endowment from which the purely mental states

develop'; and that what is later regarded as 'inner', be it an

emotion, an affect, or a fantasy, is 'a residue' that remains when
all forms of associated behaviour are reduced to vanishing

point (Hampshire, 1962). Since the capacity to restrict associ-

ated behaviour increases with age, it is evident that the younger

the subject the more likely are his behaviour and his mental

state to be the two sides of a single coin. Provided observations

are skilled and detailed, therefore, a record of the behaviour of

very young children can be regarded as a useful index of their

concurrent mental state.

In the second place, those who are sceptical of the value of

direct observation of behaviour habitually underrate the diver-

sity and richness of the data that can be obtained. When young

children are observed in situations that lead to anxiety and

distress it is possible to obtain data that are plainly relevant to

many concepts central to our discipline - love, hate, and
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ambivalence; security, anxiety, and mourning; displacement,

splitting, and repression. It will, indeed, be argued that ob-

servation of the onset of detached behaviour in a child who
is spending a few weeks in strange surroundings away from

his mother is as close as we can get to observing repression

actually occurring.

The truth is that neither class of data is intrinsically better

than the other. Each is relevant to the problems with which

psychoanalysis grapples and the contribution made by each is

likely to be enhanced when seen in conjunction with the con-

tribution made by the other. Binocular vision is better than the

vision of either eye used separately.

Another way in which the approach adopted differs from the

traditional psychoanalytic one is that it draws heavily on

observations of how members of other species respond to

similar situations of presence or absence of mother; and that it

makes use of the wide range of new concepts that ethologists

have developed to explain them.

A main reason for valuing ethology is that it provides a wide

range of new concepts to try out in our theorizing. Many of

them are concerned with the formation of intimate social bonds
- such as those tying offspring to parents, parents to offspring,

and members of the two sexes (and sometimes of the same sex)

to each other. Others are concerned with conflict behaviour

and 'displacement activity'; others again with the development

of pathological fixations, in the form either of maladaptive

behaviour patterns or of unsuitable objects to which behaviour

is directed. We know now that man has no monopoly either of

conflict or of behaviour pathology. A canary that first starts

building its nest when insufficient building material is available

not only will develop pathological nest-building behaviour but

will persist in such behaviour even when, later, suitable material

can be had. A goose can court a dog-kennel and mourn when
it is overturned. Ethological data and concepts are therefore

concerned with phenomena at least comparable to those we as

analysts try to understand in man.

Nevertheless, until the concepts of ethology have been tried

out in the field of human behaviour we shall be in no position
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to determine how useful they are. Every ethologist knows that,

however valuable a knowledge of related species may be in

suggesting what to look for in a new species under investigation,

it is never permissible to extrapolate from one species to an-

other. Man is neither a monkey nor a white rat, let alone a

canary or a cichlid fish. Man is a species in his own right with

certain unusual characteristics. It may be therefore that none

of the ideas stemming from studies of lower species is relevant.

Yet this seems improbable. In the fields of infant-feeding, of

reproduction, and of excretion we share anatomical and phy-

siological features with lower species, and it would be odd were

we to share none of the behavioural features that go with them.

Furthermore, it is in early childhood, especially the preverbal

period, that we might expect to find these features in least-

modified form. May it not be that some at least of the neurotic

tendencies and personality deviations that stem from the early

years are to be understood as due to disturbance in the develop-

ment of these bio-psychological processes? Whether the answer

proves to be 'yes' or 'no' it is only common sense to explore the

possibility.

Where Freud Stands

So far four characteristics of the point of view adopted have

been described - a prospective approach, a focus on a pathogen

and its sequelae, direct observation of young children, and a

use of animal data - and reasons have been given for favouring

each of them. Because few psychoanalysts adopt this standpoint,

however, and because fear is sometimes expressed that to work

from it represents a break with tradition that may be dangerous,

it is of interest to see where Freud stands. In respect of each of

the four characteristics in turn, first Freud's views are des-

cribed and then the position adopted in this book is elaborated.

In a paper of 1920 Freud discusses the serious limitations of

the retrospective method. He notes

:

So long as we trace the development from its final outcome back-

wards, the chain of events appears continuous, and we feel we have

gained an insight which is completely satisfactory or even ex-

haustive. But if we proceed the reverse way, if we start from the
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premises inferred from the analysis and try to follow these up to

the final result, then we no longer get the impression of an inevitable

sequence of events which could not have been otherwise determined.

We notice at once that there might have been another result, and

that we might have been just as well able to understand and explain

the latter. The synthesis is thus not so satisfactory as the analysis;

in other words, from a knowledge of the premises we could not

have foretold the nature of the result.

A main reason for this limitation, Freud points out, is our

ignorance of the relative strengths of different aetiological

factors. He cautions

:

Even supposing that we have a complete knowledge of the aetio-

logical factors that decide a given result ... we never know before-

hand which of the determining factors will prove the weaker or the

stronger. We only say at the end that those which succeeded must

have been the stronger. Hence the chain of causation can always be

recognized with certainty if we follow the line of analysis, whereas

to predict it along the line of synthesis is impossible (Freud, 1920b,

S.E., 18, pp. 167-8).

This passage shows plainly that Freud was in no doubt what

the limitations of the traditional method of inquiry are. Though

a retrospective method provides much evidence regarding the

kinds of factor that are likely to be aetiological, not only may
it fail to identify all of them but it is in no position to evaluate

the relative strengths of those it does identify. The comple-

mentary roles in psychoanalysis of retrospective and prospective

studies are indeed only a special instance of the complementary

roles in other spheres of knowledge of the historical method and

the method of the natural sciences.

Although in every kind of historical study the retrospective

method has an established place and many and great con-

tributions to its credit, the method's inability to determine the

relative parts that different factors play in causation is an

acknowledged weakness. Where the historical method is weak,

however, that of the natural sciences is strong. As is well

known, scientific method requires that, having examined our

problem, we frame one or more hypotheses regarding the causes

of the events in which we are interested, and do so in such a
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way that from them testable predictions can be deduced. On
the accuracy of such predictions hypotheses stand or fall.

There can be no doubt that if psychoanalysis is to attain full

status as one of the behavioural sciences, it must add to its

traditional method the tried methods of the natural sciences.

Whilst the historical method will always be a principal method

of the consulting room (as it continues to be in all branches of

medicine), for research purposes it can and should be aug-

mented by the method of hypothesis, deductive prediction, and

test. The material of this book is presented as a preliminary

step in the application of this method. Throughout, the aim has

been to concentrate on events and their effects on children, and

to cast theory in a form which lends itself to predictions that are

testable. To frame such predictions in detail and to test even

a few of them are tasks for the future.

As both Rickman (1951) and Ezriel (1951) have argued,

prediction and test can, if we wish, be employed during the

treatment of patients; but such procedures can never test

hypotheses about earlier development. For testing the develop-

mental theory of psychoanalysis, therefore, predictions made on

the basis of direct observation of infants and young children,

and often tested by the same method, are indispensable.

In employing this method it is necessary to begin by selecting

a proposed aetiological factor to see whether it indeed has all

or any of the effects attributed to it. This brings us to the second

feature of the approach - the study of a particular pathogenic

agent and its sequelae.

In considering Freud's views on this matter it is necessary to

distinguish between his views on aetiological factors in general

and his views on the role of the particular factor that has been

selected for study here. We start with his general position.

When we examine Freud's views on factors that are causative

of neuroses and allied disturbances we find that they centre

always on the concept of trauma. This is as much so in his final

formulations as in his earliest ones - a fact that has tended to be

forgotten. Thus, in each of his very late works, Moses and

Monotheism (1939) and the Outline (1940), he gives a number of

pages to a discussion of the nature of trauma, the age-range
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during which the individual appears to be specially vulnerable,

the kinds of event that may be traumatic, and the effects that

they seem to have on the developing psyche.

Of these, it is the nature of trauma that is central to Freud's

thesis. He concludes, as others have done, that there are two

sorts of factor engaged - the event itself and the constitution of

the individual experiencing it; in other words, that trauma is

a function of interaction. When an experience evokes unusual

pathological reaction, Freud argues, the reason is that it makes

excessive demands on the personality; it does so, he postulates,

by exposing the personality to quantities of excitation greater

than it can deal with.

As regards constitutional factors, Freud supposes that indi-

viduals must vary in the extent to which they can meet such

demands, so that 'something acts as a trauma in the case of one

constitution but in the case of another would have no such

effect' (S.E., 23, p. 73). At the same time, he holds, there is a

particular phase of life, the first five or six years, during which

every human being tends to be vulnerable. The reason for this,

he believes, is that at that age 'the ego ... is feeble, immature

and incapable of resistance'. In consequence, the ego 'fails to

deal with tasks which it could cope with later on with utmost

ease', and instead resorts to repression or splitting. This, Freud

believes, is the reason that 'neuroses are acquired only in early

childhood' (S.E., 23, pp. 184-5).

When Freud speaks of 'early childhood', it is important to

remember he has in mind a period of several years; in Moses he

refers to the first five years and in the Outline to the first six.

Within this span, he thinks, 'the periods between the ages of two

and four seem to be the most important' (5.E., 23, p. 74). The
early months are not especially in his mind, and he expresses

himself uncertain of their significance: 'How long after birth

this period of receptivity begins,' he writes, 'cannot be deter-

mined with certainty' (S.E., 23, p. 74).

This, then, is Freud's general theory of aetiology. The partic-

ular theory advanced here conforms closely to it. Separation

from mother, it is argued, can be traumatic within the definition

proposed by Freud, especially when a child is removed to a
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strange place with strange people; furthermore, the period of

life during which evidence shows it to be traumatic coincides

closely with the period of childhood that Freud postulates is

specially vulnerable. The following brief sketch of how the

views advanced about separation from mother fit Freud's con-

cept of trauma affords an opportunity to outline the central

thesis of this book.

Freud defines his concept of trauma in terms of causal con-

ditions and of psychological consequences. In both respects

separation from mother in the early years fits. As regards the

causal conditions, separation in a strange setting is known to

induce intense distress over a long period; this is in keeping

with Freud's hypothesis that trauma results when the mental

apparatus is subjected to excessive quantities of excitation. As

regards consequences, it can be demonstrated that the psycho-

logical changes that regularly succeed the prolonged distress of

separation are none other than repression, splitting, and denial;

and these, of course, are precisely the defensive processes that

Freud postulates are the result of trauma - are, indeed, the

processes to account for which Freud advanced his theory of

trauma. Thus, it can be shown that the aetiological agent

selected for study is simply a particular example of the kind of

event that Freud conceived as traumatic. As a result the theory

of neurosis elaborated here is in many respects a variant only

of the traumatic theory advanced by Freud.

Nevertheless it must be noted that, although separation from

mother fits well with Freud's general theory of neurosis and,

moreover, that separation anxiety, loss, and mourning are

given an increasingly important place in his theorizing, only

on rare occasions does he single out an event of separation or

loss in the early years as a source of trauma. When he refers to

the sorts of event that can be traumatic Freud, in his later

writings, is rather guarded; indeed, the terms he uses to de-

scribe them are so general and abstract that it is by no means

always clear what he has in mind. For example, in Moses and

Monotheism he states only that 'They relate to impressions of

a sexual and aggressive nature, and no doubt also to early

injuries to the ego (narcissistic mortifications)' (S.E., 23, p. 74).
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Admittedly, a commonly held view is that early separation is

to be understood as an early injury to the ego; but, although

there is no doubt that early separation can injure the ego,

whether this was Freud's view is uncertain. Whilst, therefore,

separation from mother in the early years fits perfectly Freud's

definition of traumatic event, it cannot be said that he ever

gave serious attention to it as a particular class of traumatic

event.

The third feature of the approach adopted here is the use

made of data derived from direct observation of behaviour;

and, as with the first two features, this one also is found to be

closely in accord with Freud's views.

First, it should be noted that, although Freud only rarely

draws on the data of direct observation, one or two of the

occasions when he does so are key ones. Instances are the

cotton-reel incident on which he bases much of his argument in

Beyond the Pleasure Principle (S.E., 18, pp. 4-16), and the

agonizing reappraisal of the theory of anxiety that he under-

takes in Inhibitions, Symptoms and Anxiety (1926). There, when

faced with complex and contradictory conclusions about

anxiety, Freud seeks and finds terra firma in observations of

how young children behave when alone, or in the dark, or with

strangers (5.E., 20, p. 136). It is on that foundation that the

whole of his new formulation rests.

Secondly, it is interesting to find that twenty years before

this, in his Three Essays on the Theory of Sexuality (1905),

Freud had explicitly commended direct observation of children

as complementary to investigation by means of psychoanalysis

:

Psycho-analytic investigation, reaching back into childhood from

a later time, and contemporary observation of children combine ....

The direct observation of children has the disadvantage of working

upon data which are easily misunderstood; psycho-analysis is made
difficult by the fact that it can only reach its data, as well as its

conclusions, after long detours. But by co-operation the two methods

can attain a satisfactory degree of certainty in their findings (5.E.,

7, p. 201).

The fourth feature of the approach adopted here is the use

made of animal studies. Whoever may still be sceptical whether
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knowledge of animal behaviour can help our understanding

of man can find no support from Freud. Not only is it known
that he made a close study of Romanes's Mental Evolution in

Man (1888),
2 much of which is devoted to reviewing the signi-

ficance of animal data, but in his final work, the Outline, Freud

expresses the opinion that the 'general schematic picture of a

psychical apparatus may be supposed to apply as well to the

higher animals which resemble man mentally'. And it is possible

to detect a note of regret as he concludes, 'Animal psychology

has not yet taken in hand the interesting problem which is

here presented' (S.E., 23, p. 147).

Admittedly studies of animal behaviour still have far to go

before they can cast light on the kinds of process and structure

Freud had in mind. Yet, during the years since Freud wrote

the Outline, the brilliant studies of animal behaviour that have

been made and the new concepts advanced could hardly have

failed to attract his attention and arouse his interest.

Theories of motivation

In regard to the four features so far discussed, therefore, the

approach adopted in this book, though unfamiliar to many
psychoanalysts and as yet unexploited, is one with which Freud

plainly would have found no difficulty. Nevertheless, there

are certain other features of the approach that do differ from

Freud's. Of these by far the main one concerns the theory of

motivation. Since the theories that Freud advanced regarding

drive and instinct are at the heart of psychoanalytic meta-

psychology, whenever an analyst departs from them it is apt to

cause bewilderment or even consternation. Before going fur-

ther, therefore, let me orient the reader as to the position taken.

The work of Rapaport and Gill (1959) provides a useful point

of reference.

2. A copy marked by Freud is in the Freud Library housed at the College

of Physicians and Surgeons of Columbia University. In a personal com-
munication Miss Anna Freud has given it as her opinion that her father's

marginal markings were probably made during 1895 when he wrote his

Project for a Scientific Psychology (S.E., 1).
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In their 'attempt to state explicitly and systematically that

body of assumptions which constitutes psychoanalytic meta-

psychology\ Rapaport and Gill classify assumptions according

to certain points of view. They identify five such viewpoints,

each of which requires that whatever psychoanalytic explana-

tion of a psychological phenomenon is offered must include

propositions of a certain sort. The five viewpoints and the sort

of proposition each demands are held to be the following:

The Dynamic : This point of view demands propositions con-

cerning the psychological forces involved in a phenomenon.

The Economic: This demands propositions concerning the

psychological energy involved in a phenomenon.

The Structural: This demands propositions concerning the

abiding psychological configurations (structures) involved in

a phenomenon.

The Genetic: This demands propositions concerning the

psychological origin and development of a phenomenon.

The Adaptive: This demands propositions concerning the

relationship of a phenomenon to the environment.

Now there is no difficulty with the structural, the genetic, and

the adaptive. Propositions of a genetic and adaptive sort are

found throughout this book; and, in any theory of defence,

there must be many of a structural kind. The points of view not

adopted are the dynamic and the economic. There are therefore

no propositions concerning psychological energy or psycho-

logical forces; concepts such as conservation of energy, entropy,

direction and magnitude of force are all missing. In later

chapters an attempt is made to fill the resulting gap. Meanwhile

let us consider briefly the origins and status of the points of

view abandoned.

A model of the psychical apparatus that pictures behaviour

as a resultant of a hypothetical psychical energy that is seeking

discharge was adopted by Freud almost at the beginning of his

psychoanalytical work. 'We assume,' he wrote many years

later in the Outline, 'as other natural sciences have led us to

expect, that in mental life some kind of energy is at work. . .
.'

But the energy conceived is of a sort different from the energy

of physics and consequently is termed by Freud 'nervous or
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psychical energy' (S.E., 23, pp. 163-4). Because it is necessary

clearly to distinguish this kind of model from those models that,

whilst presupposing physical energy, exclude any other sort of

energy, the model conceived by Freud is referred to hence-

forward as a 'psychical energy model'.

Although from time to time details of the psychical energy

model underwent change, Freud never considered abandoning

it for any other kind of model. Nor have more than a handful

of other analysts. What, then, are the reasons that have led me
to do so?

First, it is important to remember that the origin of Freud's

model lay, not in his clinical work with patients, but in ideas

he had learned previously from his teachers - the physiologist

Brucke, the psychiatrist Meynert, and the physician Breuer.

These ideas stemmed from Fechner (1801-87) and Helmholtz

(1821-94), and before them from Herbart (1776-1841); and, as

Jones remarks, by the time Freud became interested in them,

they were already 'both familiar and widely accepted through-

out the educated, and particularly the scientific world' (Jones,

1953, p. 414). The psychical energy model is, therefore, a theo-

retical model brought by Freud to psychoanalysis : it is in no

way a model derived by him from the practice of psycho-

analysis.3

Secondly, the model represents an attempt to conceptualize

the data of psychology in terms analogous to those of the

physics and chemistry current in the second half of the nine-

teenth century. Impressed especially by the use physicists were

making of the concept of energy, and by the principle of its

conservation, Helmholtz held that, throughout science, real

causes must be thought of as being some kind of 'force'; and

he was busy applying such ideas to his work in physiology.

3. Apart from Freud's own writings, the best guides to the origins of

Freud's model are Bernfeld's papers (1944, 1949) ; the first volume of Jones's

biography (1953), especially Chapter 17; the Introduction, by Kris, to the

volume of Freud's letters to Fliess (Kris, 1954); and a commentary by

Strachey (1962), 'The Emergence of Freud's Fundamental Hypotheses'

(S.E., 3, pp. 62-8). A longer historical perspective is given by Whyte (1960)

who, amongst other things, emphasizes the high prestige enjoyed by the

quantitative form in which Herbart expressed his ideas.
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Accordingly Freud, eager to frame his concepts in terms of a

proper science, borrowed and elaborated a model that had been

built with these concepts by Fechner. The principal features of

Freud's model are : (a) that 'in mental functions something is

to be distinguished - a quota of affect or sum of excitation -

which possesses all the characteristics of a quantity . . . which is

capable of increase, diminution, displacement and discharge'

and which is pictured as analogous to an electric charge (Freud,

1894, S.E. y 3, p. 60); and (b) that the mental apparatus is

governed by two closely related principles, the principle of

inertia and the principle of constancy, the former stating that

the mental apparatus endeavours to keep the quantity of excita-

tion present in it as low as possible, and the latter that it tends

to keep it constant.4

Thirdly and most important, the psychical energy model is

logically unrelated to the concepts that Freud, and everyone

since, regards as truly central to psychoanalysis - the role of

unconscious mental processes, repression as a process actively

keeping them unconscious, transference as a main determinant

of behaviour, the origin of neurosis in childhood trauma. Not
one of these concepts bears any intrinsic relation to a psychical

energy model; and when this model is discarded all four remain

intact and unchanged. The psychical energy model is a possible

model for explaining the data to which Freud drew attention:

it is certainly not a necessary one.

The points to be emphasized are, first, that Freud's psychical

4. In those early days the principle of inertia was held by Freud to be
primary and to govern the system when stimulation of external origin is

received : 'This process of discharge represents the primary function of the

nervous system.' The principle of constancy was regarded as secondary and
as an elaboration required to enable the system to deal with stimulation of

internal (somatic) origin (Freud, Projectfor a Scientific Psychology, S.E., 1,

p. 297).

Subsequently, Freud's thinking about these two principles underwent revi-

sion though no essential change. In his final formulation the principle of

inertia remains primary; it is attributed to the death instinct and renamed
the Nirvana principle. The principle of constancy is to some extent replaced

by the pleasure principle which, like its forerunner, is regarded as secondary;

the pleasure principle is held to represent a modification of the Nirvana

principle by action of the life instinct (see editor's footnote, S.E., 14, p. 121).
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energy model originated outside psychoanalysis, and, secondly,

that a main motive for his introducing it was in order to ensure

that his psychology conformed to what he believed to be the

best scientific ideas of the day. Nothing in his clinical observa-

tions required or even suggested such a model - as a reading

of his early case studies shows. No doubt partly because Freud

adhered to the model throughout his lifetime and partly because

nothing compellingly better has been available most analysts

have continued to employ it.

Now there is nothing unscientific in utilizing, for the inter-

pretation of data, any model that seems promising; and there

is therefore nothing unscientific either in Freud's introduction

of his model or in his own or others' employment of it. Never-

theless, the question arises whether there may by now be an

alternative better suited for the purpose in hand.

Within the psychoanalytic movement itself there have, of

course, been several attempts either to augment or to replace

Freud's model. Amongst these attempts are a number that

concentrate on the individual's strong tendency to seek rela-

tionships with other persons, or parts of other persons, and that

regard this tendency as representing a primary principle and

therefore either as of equal importance in psychical life to the

discharge (Nirvana) principle and the pleasure principle, or

as an alternative to them. Unlike the psychical energy model,

it should be noted, object-relational models are derived from

clinical experience and from the data obtained during analysis

of patients. Once the importance of transference material is

recognized, indeed, some model of this kind is forced upon us;

and from Freud onwards some such model is present in the

thinking of all practising analysts. The issue, therefore, is not

whether this type of model is useful but whether it is used as

a supplement to a psychical energy model or as a replacement

of it.

Of the many analysts since Freud who have contributed to

object-relations theory probably the four most influential have

been Melanie Klein, Balint, Winnicott, and Fairbairn. Though
the versions of theory each advances have much in common,
they also differ in a number of ways. For present purposes the
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most important difference between them is the extent to which

a theory is a pure object-relational theory or a composite theory

in which object-relational concepts are combined with concepts

of psychical energy. Of the four theories, Melanie Klein's is the

most complex because of the emphasis she places on the role

of a death instinct; and Fairbairn's is the most pure because of

his explicit rejection of all non-object-relational concepts. 5

Because the theory advanced here derives from object-rela-

tions theory, it owes much to the work of these four British

analysts. Nevertheless, it adopts the position of none of them

closely and at some points differs greatly from each. It differs

from all four, moreover, in one principal way: it draws on a

new type of instinct theory.6 An absence of any alternative

theory of instinct to Freud's constitutes, I believe, the biggest

single shortcoming of each of the current object-relations

theories.

The model of instinctive behaviour employed is, like Freud's,

imported from neighbouring disciplines and, also like his, is a

reflection of the scientific climate of the times. It derives partly

from ethology and partly from such models as those suggested

by Miller, Galanter, and Pribram in Plans and the Structure

of Behavior (1960) and by Young in A Model of the Brain

(1964): In the place of psychical energy and its discharge, the

central concepts are those of behavioural systems and their

control, of information, negative feedback, and a behavioural

form of homeostasis. The more complex forms of instinctive

behaviour are regarded as resulting from the execution of plans

that, depending on the species, are more or less flexible. Execu-

tion of a plan, it is supposed, is initiated on the receipt of

5. A second way in which the theories differ is in regard to the period of

life during which a child is held to be at his most vulnerable. In this respect

there is a gradation from Melanie Klein's view to Balint's. In Melanie

Klein's theory almost all the crucial steps in development are assigned to the

first six months of life; in Fairbairn's theory they are assigned to the first

twelve months, and in Winnicott's to the first eighteen months; in Balint's

theory all of the first few years of life are considered to be of about equal

importance.

6. The term 'instinct theory' is used here in preference to such terms as

'drive theory' or 'motivation theory'. Reasons are to be found in Chapter 3

and following chapters.
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certain information (derived by the sense organs either from

external sources or from internal sources, or from a combina-

tion of the two) and guided, and ultimately terminated, by the

continuous reception of further sets of information that have

their origin in the results of the action taken (and are derived,

in the same way, by the sense organs from external, internal, or

combined sources). In the determination of the plans them-

selves and of the signals that control their execution, both

learned and unlearned components are assumed to enter. As

regards the energy necessary to make the whole work, none

is postulated, except, of course, the energy of physics : that is

what differentiates the model from the traditional theory. 7

These, in short, are a few of the essential features of the

model employed. In Part II of this volume (after some empir-

ical data have been considered in the next chapter) the model

is amplified. Meanwhile, a brief indication is given of three

shortcomings that are present, it is thought, in a psychical

energy model and are avoided, or at least reduced, in the new

model. They concern the way in which the theory deals with

termination of action, the theory's testability, and the relation

of the concepts used to those of current biological science.

Comparison of Old and New Models

Action not only starts but stops. In a model that employs

psychical energy the start is thought of as resulting from an

accumulation of psychical energy and its ending is thought of

as due to an exhaustion of that energy. Before a performance

can be repeated, therefore, a fresh supply of psychical energy

must be accumulated. A great deal of behaviour, however, is

not easily explained in this way. For example, a baby may cease

to cry when he sees his mother and resume soon afterwards

when she disappears from sight; and the process may be re-

peated several times. In such a case, it is difficult to suppose

that cessation of crying and its resumption are caused by first

a drop and then a rise in the amount of psychical energy avail-

7. Mr James Strachey has called my attention to the possibility that the

theory advanced in this book is not quite as different from Freud's as I, and
others, might suppose (see the final section of this chapter, p. 44).

40



Point of View

able. There is a similar problem about the nest-building of

birds. When the nest is complete the bird stops building; but

if the nest is then removed it soon repeats its performance.

Again, it is not easy to suppose that the repetition is due to a

sudden access of a special energy - and one that would not have

occurred had the nest been left in situ. In each case, on the other

hand, the change of behaviour is readily understood as due

to signals arising from a change in the environment. The matter

is discussed further in Chapter 6.

The second shortcoming of the psychical energy model of

psychoanalysis, as of other similar models, lies in its limited

degree of testability. As Popper (1934) has argued, what dis-

tinguishes a scientific theory from other sorts of theory is not

how it originates but the fact that it can be and is tested, not

only once but over and over again. The more frequently and

rigorously a theory has been tested and has stood up, the

higher its scientific status; from which it follows that, other

things being equal, the better testable a theory the better is

it for purposes of science. In physics, energy is defined in terms

of an ability to do work, and work can be measured in foot-

pounds or their equivalents. The theory of physical energy,

therefore, can be, and frequently has been, subjected to test by

determining whether predictions about work deduced from it

prove valid or false. So far, of course, the many predictions

tested have proved valid. For Freud's theory of psychical

energy, on the other hand, as for all similar theories, no tests of

an analogous kind have yet been proposed. Thus the theory of

psychical energy remains untested; and until it is defined in

terms of something that can be observed, and preferably

measured, it must be regarded as still untestable. For a scien-

tific theory this is a crippling handicap.

The third shortcoming of the model stems, ironically, from

what must have seemed to Freud its main strength. For Freud

the psychical energy model was an attempt to conceptualize

the data of psychology in terms analogous to those of the

physics and chemistry current at the time he began his work,

and thus was thought to have the great virtue of linking

psychology to science proper. Nowadays it has precisely the
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opposite effect. Models of motivation that assume the existence

of a special form of energy distinct from physical energy do not

commend themselves to biologists (Hinde, 1966); nor is it

supposed that the principle of entropy applies to living as

it does to non-living systems. Instead, in biological theory

today, the operation of physical energy is taken for granted,

and the main emphases are on concepts of organization and in-

formation, which are concepts independent of matter and

energy, and on the living organism as an open not a closed

system. As a result the psychical energy model, so far from

integrating psychoanalysis with present-day science, has the

opposite effect : it is a barrier.

The model employed in this book does not, it is claimed,

suffer from these shortcomings. By utilizing the concept of

feedback, it gives as much attention to the conditions that

terminate an act as to those that initiate one. Through being

closely related to observable data it is testable. By being cast

in terms of control theory and evolution theory, the model

links psychoanalysis to the main corpus of present-day biology.

Finally, it is claimed, it can give a simpler and more consistent

explanation of the data with which psychoanalysis is concerned

than does the psychical energy model.

These, it is realized, are large claims and may not be readily

acceptable. The purpose in stating them is to explain why this

new model is employed and why, therefore, certain of the

main metapsychological concepts of psychoanalysis are not

utilized. Thus Freud's instinct theory, the pleasure principle,

and the traditional theory of defence are three examples out of

many that could be cited of formulations which, because they

are cast in terms of a psychical energy model, are regarded as

unsatisfactory as they stand. At the same time, it is clear, no

analyst will discard such theories unless at least two conditions

are fulfilled: first, that the data the theories are intended to

explain are respected, and, secondly, that new theories' at least

as good as the old ones are available as alternatives. These are

stringent conditions.

It is evident that the difficulties confronting anyone who
attempts a reformulation of this kind are numerous and big.
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One difficulty especially should be called to the reader's atten-

tion. During the seventy years since psychoanalysis was born

the traditional model has come to be applied to almost all

aspects of mental life; and as a result it now provides an

explanation, more or less satisfactory, for most of the problems

met with. In this regard, obviously, no new theory can compete.

To start with, inevitably, each new theory can show its paces

only in selected areas - much as a new political party can

compete in only a few constituencies. Not until it has proved

itself in a limited area can a theory's application be extended

and its more general usefulness be tested. How widely appli-

cable and useful the theory advanced here will prove to be is

therefore a matter for investigation. Meanwhile, the reader

is asked to judge the theory, not on what it has yet to tackle, but

on the measure of success it achieves within the limited field

to which it is so far applied. The extraordinary intricacy of all

the factors to be taken into consideration leaves only one way
of presenting them open to us . .

.'

To conclude this orienting chapter it may be of interest to

consider how Freud might have been expected to greet these

innovations. Would he have found them alien to his conception

of psychoanalysis or would he, perhaps, have found them
strange but legitimate as alternative ways of ordering the data?

A reading of his work leaves little doubt what the answer would

be. Time and again he emphasizes the very tentative status of

his theories and recognizes that scientific theories, like other

living things, are born, live, and die. He writes

:

... a science erected on empirical interpretation . . . will gladly

content itself with nebulous, scarcely imaginable basic concepts

which it hopes [either] to apprehend more clearly in the course of

its development or ... to replace by others. For these ideas are not

the foundations of science, [which] is observation alone . . . but the

top of the whole structure and they can be replaced and discarded

without damaging it (S.E., 14, p. 77).

In his Autobiographical Study (1925) he speaks in the same
vein, referring blithely to the 'speculative superstructure of

psycho-analysis, any portion of which can be abandoned or
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changed without loss or regret the moment its inadequacy has

been proved' (S.E., 20, p. 32).

The two questions to which we must constantly address

ourselves are, therefore, how adequate to the data is this or

that theory and how can we submit it most effectively to test?

It is hoped that the theories advanced here will be scrutinized

and criticized with these questions in mind.

Note on the concept of feedback in Freud's theorizing

As remarked in the footnote to page 40 it is possible that in

some respects the theory of motivation advanced in this book

is not quite as different from some of Freud's ideas as I, and

others, might suppose.

In recent years there has been renewed interest in the neuro-

logical model presented by Freud in his Project for a Scientific

Psychology, written in 1895 but unpublished in his lifetime. A
neurophysiologist, Pribram (1962), calls attention to many fea-

tures of the model, including negative feedback, that, even by

today's standards, are sophisticated. Strachey (1966), in his

Introduction to the new translation, also draws attention to re-

semblances between Freud's early ideas and modern concepts

:

for example, 'there is, in Freud's account of the mechanism of

perception, the introduction of the fundamental notion of feed-

back as a means of correcting errors in the machine's own deal-

ings with the environment' (S.E., 1, pp. 292-3).

The presence of these ideas in the Project leads Strachey to

believe that the model of instinctive behaviour advanced here,

especially the concept of action being terminated by the per-

ception of environmental change, is less different from Freud's

than I had supposed

:

In the Project at all events Freud would say that the 'action' was

started as a result of a perception from outside and was stopped

because of a fresh perception from outside and was started again

because of yet another perception from outside (Strachey, personal

communication).

The idea of feedback may also be discerned in Freud's con-
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cepts of the aim and the object of an instinct. In his paper on

'Instincts and Their Vicissitudes' (1915a), he describes these

concepts as follows:

The aim of an instinct is in every instance satisfaction, which can

only be obtained by removing the state of stimulation at the source

of the instinct . . . The object of an instinct is the thing in regard to

which or through which the instinct is able to achieve its aim (S.E.,

14, p. 122).

The removal of a state of stimulation at source by means of a

relationship with an object is readily understood in terms of

feedback; to the concept of discharge it is alien.

It is of much interest to find the concept of feedback at these

points in Freud's theorizing, yet the concept is always shadowed

and often excluded by concepts of a quite different kind. As a

result the concept of feedback has never been exploited in

psychoanalytic theorizing; usually indeed, for example in the

account of metapsychology presented by Rapaport and Gill

(1959), it is conspicuous by its absence.

In searching for current ideas in the thinking of a previous

generation there is always a danger of reading in more than is

there. For example, it is doubtful whether it is legitimate to

regard Freud's principle of inertia as a special case of the prin-

ciple of homeostasis, as Pribram suggests: Tnertia is homeo-

stasis in its baldest form.' There appears to be a vital difference

between the two principles. Whereas Freud's principle of inertia

is conceived as a tendency for the level of excitation to be re-

duced to zero, the principle of homeostasis is conceived not only

as a tendency for levels to be maintained between certain posi-

tive limits but as working to limits set mainly by genetic factors

and at points that maximize the likelihood of survival. The one

is conceived in terms of physics and entropy, the other in terms

of biology and survival. As a concept resembling homeostasis

the principle of constancy seems more promising than the prin-

ciple of inertia.
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Chapter 2

Observations to be Explained

A child forsaken, waking suddenly,

Whose gaze afeard on all things round doth rove,

And seeth only that it cannot see

The meeting eyes of love.

GEORGE ELIOT

From time immemorial mothers and poets have been alive to

the distress caused to a child by loss of his mother; but it is only

in the last fifty years that, by fits and starts, science has awoken
to it.

Apart from a few early references, some of them by Freud,

no series of observations of how infants and young children be-

have when separated from mother was on record until the early

1940s. Then the first observations, made in the Hampstead

Nurseries during the Second World War, were reported by

Dorothy Burlingham and Anna Freud (1942, 1944). They cover

children in the age-range from birth to about four years who
were healthy and who, after separation, were cared for in con-

ditions as good as could be created in a wartime nursery. Be-

cause these were pioneer studies, reporting is not systematic and

the exact conditions of care, which changed considerably during

the years, are not always described. Nevertheless, much that is

recorded is now known to be typical and the vivid accounts

presented have become famous.

The second series of observations are those made by Rene

Spitz and Katherine Wolf on about one hundred infants of

unmarried mothers who were cared for in a penal institution

(Spitz and Wolf, 1946). Except for a few infants observed up

to the age of eighteen months, observations in this series are

limited to behaviour occurring during the first twelve months

of life. Until they were between six and eight months old all the

babies studied were cared for by their own mothers. Then, 'for

unavoidable external reasons', a separation occurred which
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lasted 'for a practically unbroken period of three months, dur-

ing which the child either did not see its mother at all, or at best

once a week'. During this period the child was cared for either

by the mother of another child or by a girl in the later stages of

pregnancy. Unlike most other studies of the sort, in this one,

except for the changes of mother-figure, the child's environ-

ment remained much the same during separation as it had been

before.

Since these two early studies there have been a number of

others. In the years 1948-52 my colleague, James Robertson,

who had himself been on the staff of the Hampstead Nurseries,

observed a number of children, mostly between the ages of

eighteen months and four years, who had gone either to a

residential nursery or to a hospital, some of them for a week or

two only and some for much longer periods. As many as pos-

sible he observed not only during their stay away but also at

home before and afterwards. Some of his observations are

recorded in papers and a film published between 1952 and

1954. 1 Robertson (1962) has also published a number of

descriptions by parents of how their young children have

reacted during and after a period in hospital: most of these

children were in hospital without mother, but in a few instances

mother was there too.

Since Robertson's observations two other studies have been

conducted by my colleagues in the Tavistock Child Develop-

ment Research Unit, the first by Christoph Heinicke (1956) and
the second by Christoph Heinicke and Use Westheimer (1966).

In both studies the children were aged between thirteen months
and three years, and the separation occurred when they were
placed in a residential nursery; most of the children returned

home after about a fortnight but a few stayed away longer.

Although in each of these investigations only a handful of chil-

dren were observed (six in the first and twelve in the second),

the studies are unique for the care of their design and the

amount of systematic observation. Moreover, for each sample

of separated children a contrast group was selected and ob-

1. Robertson and Bowlby (1952); Bowlby, Robertson, and Rosenbluth

(1952); Bowlby (1953); and Robertson (1953). The film is Robertson (1952).
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served: in the first it was a fairly well-matched group of chil-

dren observed during their first weeks of attendance at a day

nursery; in the second it was a similarly matched group of

children observed whilst living in their own homes. Heinicke

and Westheimer treat their data statistically and also describe

in some detail the behaviour of individual children.

During the past decades a number of other studies have been

reported. For example, in Paris Jenny Aubry (formerly

Roudinesco) and her associates observed a number of young

children, in their second year of life, soon after they had been

received into the care of a residential nursery (Appell and

Roudinesco, 1951; David, Nicolas, and Roudinesco, 1952;

Aubry, 1955; Appell and David, 1961). Later, members of this

group studied children aged from four to seven years during a

stay of one month in a holiday camp (David, Ancellin, and

Appell, 1957).

The findings of all these studies of well children in a nursery

setting, including their own, have been systematically consid-

ered by Heinicke and Westheimer in later chapters of their

book Brief Separations (1966). A very substantial degree of

agreement between findings is apparent.

A number of studies of the behaviour of young children dur-

ing and after a stay in hospital are also on record. Some have

been by paediatricians: for example, in the United States by

Prugh et al. (1953); in England by Illingworth and Holt (1955);

in Jugoslavia by Micic (4962); and in Poland by Bielicka and

Olechnowicz (1963). Others have been carried out by psycho-

logists, and include a study in Scotland by SchafFer of the

responses of children under a year old both on admission to

hospital and on return home (SchafTer, 1958; Schaffer and

Callender, 1959), and a comprehensive investigation in Czecho-

slovakia by Langmeier and Matejcek (1963). A comprehensive

review of the hospital literature has been published by Vernon

etal. (1965).

The subjects of the various studies differ in many respects.

For example, they differ in age, in the type of home from which

they come, in the type of institution to which they go and the

care they receive there, and in the length of time they are away.
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They differ, too, in whether they are healthy or sick.
2 Despite

all these variations, however, and despite the different back-

grounds and expectations of the observers, there is a remarkable

uniformity in the findings. Once a child is over the age of six

months he tends to respond to the event of separation from

mother in certain typical ways. Since the observations on which

the theoretical work presented here is based are mainly those

of James Robertson, the account given derives largely from his

work.

His basic data are observations of the behaviour of children

in their second and third years of life whilst staying for a limited

period in residential nurseries or hospital wards and there cared

for in traditional ways. This means that the child is removed

from the care of his mother-figure and all subordinate figures

and also from his familiar environment and is cared for instead

in a strange place by a succession of unfamiliar people. Further

data are derived from observations of his behaviour in his home
during the months after his return and from reports from his

parents.

In the setting described a child of fifteen to thirty months who
has had a reasonably secure relationship with his mother and

has not previously been parted from her will commonly show

a predictable sequence of behaviour. This can be broken into

three phases according to what attitude to his mother is domi-

nant. We describe these phases as those of Protest, Despair, and

Detachment. Though in presenting them it is convenient to

differentiate them sharply, it is to be understood that in reality

each merges into the next, so that a child may be for days or

weeks in a state of transition from one phase to another, or of

alternation between two phases.

The initial phase, that of protest, may begin immediately or

may be delayed; it lasts from a few hours to a week or more.

During it the young child appears acutely distressed at having

lost his mother and seeks to recapture her by the full exercise

2. It should be noted that in two principal studies of children in hospital,

those by Robertson and Schaffer, a child more than transiently affected by

fever, pain, or other feature of the illness was excluded. Most of the children

were admitted either for investigation or for a minor operation.
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of his limited resources. He will often cry loudly, shake his cot,

throw himself about, and look eagerly towards any sight or

sound which might prove to be his missing mother. All his

behaviour suggests strong expectation that she will return.

Meantime he is apt to reject all alternative figures who offer to

do things for him, though some children will cling desperately

to a nurse.

During the phase of despair, which succeeds protest, the

child's preoccupation with his missing mother is still evident,

though his behaviour suggests increasing hopelessness. The

active physical movements diminish or come to an end, and he

may cry monotonously or interniittently. He is withdrawn and

inactive, makes no demands on people in the environment, and

appears to be in a state of deep mourning. This is a quiet stage,

and sometimes, clearly erroneously, is presumed to indicate a

diminution of distress.

Because the child shows more interest in his surroundings, the

phase of detachment which sooner or later succeeds protest and

despair is often welcomed as a sign of recovery. The child no

longer rejects the nurses; he accepts their care and the food and

toys they bring, and may even smile and be sociable. To some

this change seems satisfactory. When his mother visits, how-

ever, it can be seen that all is not well, for there is a striking

absence of the behaviour characteristic of the strong attach-

ment normal at this age. So far from greeting his mother

he may remain remote and apathetic; instead of tears there

is a listless turning away. He seems to have lost all interest in

her.

Should his stay in hospital or residential nursery be prolonged

and should he, as is usual, have the experience of becoming

transiently attached to a series of nurses each of whom leaves

and so repeats for him the experience of the original loss of his

mother, he will in time act as if neither mothering nor contact

with humans has much significance for him. After a series of

upsets at losing several mother-figures to whom in turn he has

given some trust and affection, he will gradually commit him-

self less and less to succeeding figures and in time will stop

altogether attaching himself to anyone. He will become in-

50



Observations to be Explained

creasingly self-centred and, instead of directing his desires and

feelings towards people, will become preoccupied with material

things such as sweets, toys, and food. A child living in an insti-

tution or hospital who has reached this state will no longer be

upset when nurses change or leave. He will cease to show feel-

ings when his parents come and go on visiting day; and it may
cause them pain when they realize that, although he has an

avid interest in the presents they bring, he has little interest in

them as special people. He will appear cheerful and adapted to

his unusual situation and apparently easy and unafraid of any-

one. But this sociability is superficial : he appears no longer to

care for anyone.

We had some difficulty in finding the best term to denote this

phase. In early papers the term 'denial' was used. This gave

rise to difficulties, however, and was abandoned in favour of the

more purely descriptive term 'detachment'. An alternative is

'withdrawal'; but this has two disadvantages for the purpose.

In the first place there is a danger that withdrawal might con-

vey the picture of an inactive child withdrawn from the world,

a picture the opposite of what often obtains. In the second, in

psychoanalytic writing withdrawal is commonly associated

with libido theory and the idea of instinct as a quantity of

energy that can be withdrawn, a model that is not being used.

Not only does the term 'detachment' have neither of these

disadvantages, but it is a natural counterpart of 'attachment'.

It is plain that both the intensity of the reactions to be seen

and the particular forms they take are influenced by the many
variables already referred to. Thus the more isolated a child and

the more he is confined in a cot, the more vigorous the protest;

whereas the less strange the environment and the more he is in

the care of a single mother-substitute the less intense the distress.

Features that seem regularly and effectively to reduce the in-

tensity of reaction are either the presence of a sibling, even a

very young one (Heinicke and Westheimer, 1966) or care by a

single mother-substitute, especially when the child has met her

beforehand in the presence of his mother (Robertson and

Robertson, 1967).

A variable that is found regularly to be associated with in-
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creased disturbance, both during separation and after return

home, is the length of a child's separation. Such association

stood out in the study by Heinicke and Westheimer (1966) and,

as they show, is reported regularly by almost all other workers

(ibid., pp. 318-22).

Though there is good evidence that by far the most important

variable in determining the behaviour described is absence of

familiar mother-figure,3 this view is not always accepted. In-

stead, other variables are held responsible. Amongst those that

have been suggested are : a strange environment, the condition

of the mother, and the kind of relationship a child has had with

his mother previously. Thus, it is pointed out that in many of

the studies reported the child is not only in the care of strange

people but also in a strange place; that when a healthy child is

sent to a residential nursery it is often because his mother is

going into hospital to have a new baby; and that many other

children go to a nursery because relations at home are unsatis-

factory. May not the behaviour be due, therefore, not to loss of

mother but to the strange environment, or to the expectation

of a rival, or to a previously unsatisfactory relation with

mother?

Were these objections to carry weight, the case for regarding

separation per se as of importance would crumble. There is,

however, good evidence regarding the influence of each class of

variable and in no case does it support the sceptics. Let us

consider it.

Although in many studies, including those of Robertson, the

children are confronted not only with strange people but with

a strange place also, there are some studies in which this does

not occur. One is the study by Spitz and Wolf already referred

to. The infants whose behaviour led Spitz to delineate the syn-

drome 'anaclitic depression' remained in the same institution

during the absence of mother. Not only so, but, provided it

occurred within three months, only one change was necessary

3. Although throughout this book the text refers usually to 'mother' and

not to 'mother-figure', it is to be understood that in every case reference is to

the person who mothers a child and to whom he becomes attached. For

most children, of course, that person is also his natural mother.
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to restore them to something like their previous condition - the

return of mother.

Two other reports confirm that, whatever effects change of

environment may have, a main variable is always absence of

mother-figure. One is a report by Helene Deutsch (1919) of a

little boy who was brought up by nannies because his mother

was working. When he was just two years old his first nurse left

and was replaced by a second. Despite the fact that he remained

at home and that his mother was there every evening, the be-

haviour he showed after his familiar nurse's departure conforms

to pattern. On the night of her going he cried a great deal, was

sleepless, and insisted on his mother remaining with him. Next

day he refused to let the new nurse feed him, and he reverted

to being wet and dirty. During each of the subsequent four

nights his mother had to stay with him and assure him of her

love, and his daytime behaviour continued disturbed. Not until

the sixth day did much of his behaviour return to normal and

not until the ninth did he appear to be himself again. Although

there was clear evidence that he was missing his familiar nurse,

he never once mentioned her by name and seemed reluctant in

any way to refer to her absence.

A similar case is reported by Spiro (1958). This describes the

behaviour of another little boy of about the same age who was

brought up in an Israeli kibbutz and was left there for several

weeks whilst his parents were away. In this case the child

was left in his familiar environment with his familiar nurse and

playmates. Nevertheless, as the following extract from his

mother's account shows, he was much upset by his parents'

absence.

We have just returned to the kibbutz. Our absence was very pain-

ful for Yaakov. The nurse tells me that many evenings he did not

sleep. One night the watchman found him standing in front of our

door, with his thumb in his mouth. When his father, who returned

a week before me, came home, Yaakov would not let him leave the

house in the evening, and cried when he did leave. When I

returned, Yaakov did not recognize me, and he ran to his father.

Now when I leave him in the evening, he always asks me : 'You'll

never leave me again, never?' He has deep fears about being left
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alone again. He has hegun to suck his thumb. ... I have to stay

with him at night until he falls asleep.

Spiro reports further that the same boy reacted with anger when
his father went on a trip at a later date. Yaakov, now a few

months older, says to his mother : 'Father went to Tel Aviv. All

the children will be very angry with my father.' His mother asks

if he is angry with his father, and he replies: 'All the children

will be angry with Father.' 4

This evidence is sufficient to show that the sequence of be-

haviour with which we are concerned cannot be attributed

simply to a change of environment. Undoubtedly a strange en-

vironment is of consequence, but what matters much more to a

child is whether his mother is present or absent. That conclusion

is strongly supported by observations of how a young child

behaves when he is in a strange environment but is with his

mother.

Family holidays provide a vast array of anecdotal evidence

of how young children behave in strange surroundings when
they are accompanied by mother. It is true that a few children,

especially those in their second year, are disturbed by such

conditions; nevertheless, as long as the familiar mother-figure

is present, it is rare for the disturbance to be serious or to per-

sist.
5 On the contrary, most young children enjoy a family holi-

day because of the changed surroundings it offers, not in spite

of them.

Another class of evidence that also supports the position that,

so long as mother is present, strange surroundings are either

not disturbing or only slightly so derives from observation of

how young children behave in hospital.

There are now a number of studies which leave no doubt that,

when a child is accompanied into hospital by his mother, he

shows little or none of the disturbed behaviour so typical of a

child who is there alone. One such case, that of a little girl of

4. In the quoting of this report a few minor changes have been made, to

avoid the use of proper names.
5. A report by Ucko (1965) suggests that young children who are upset

during family holidays are frequently children who at birth had been found
to be suffering from asphyxia.
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two, has been recorded on film by Robertson (1958). Several

other reports come from paediatricians, for example Mac-

Carthy, Lindsay, and Morris (1962) and Micic (1962). The

latter records the dramatic change in behaviour that occurs

when a child who has been in hospital for a few days without

his mother is joined there by her. Micic gives the following

account of a little girl aged thirteen months who was in hospital

for broncho-pneumonia:

* Dzanlic was well developed and well nourished. She was admitted

without her mother and was alone for a couple of days. She lay

listlessly all the time and did not want to eat, but she only cried

in her sleep. During examinations she did not resist. I raised her into

a sitting position but she at once turned away and lay down again.

On the third day her mother came. The moment she saw her

mother the child got up and started to cry. Then she calmed down
and became ravenously hungry. After being fed she started to smile

and play. When I went into the ward the next day I did not recognize

the child, the change was so complete. She was smiling in her

mother's arms whereas I had expected to see a sleeping child lying

there. It was inconceivable that a child who had been psychologically

depressed and had slept continuously could turn overnight into

so happy a little girl. Everything pleased her and she smiled at

all.

That this remarkable change is no chance effect is attested by

many other similar accounts, including those written by parents

and collected by Robertson (1962).

A systematic study by Fagin (1966) of thirty children who
had been accompanied in hospital by mother and of a matched

sample of children who had been in hospital alone (though

visited daily) points firmly to the same conclusion. On return

home after a few days in hospital all the unaccompanied chil-

dren showed responses typical of young children who have

undergone a short separation in a strange environment: in-

creased clinging, increased upset during any further brief

separation, relapse in sphincter control. The accompanied

children, by contrast, showed none of these disturbances.

A strange environment, therefore, is certainly not the prin-

cipal cause of a separated child's distress. That in the absence
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of mother it exacerbates distress is, however, certain. These

issues are discussed further in the second volume.

Mother's pregnancy and the expectation of a new baby can

also be ruled out as anything but minor factors. In the first

place, as is clear from the cases reported, children whose

mothers are not pregnant habitually show typical responses

when they are separated. In the second, in the study reported

by Heinicke and Westheimer (1966) it was possible to make a

direct comparison of the behaviour of thirteen children whose

mothers were about to have a new baby with that of five chil-

dren whose mothers were not pregnant. When a detailed com-

parison was made of the ways in which children in these two

groups behaved during the first fortnight of their separation no

significant differences were found between them.

Finally, there is no evidence that it is only those children

whose relationship with mother previous to the separation was

unfavourable who are distressed by the event. In each of the

studies referred to some of the children who were acutely dis-

tressed had come from homes in which family relationships, in-

cluding that between child and mother, were almost certainly

excellent. Some of the best-documented evidence on this mat-

ter comes from the study by Heinicke and Westheimer (1966).

In this study, Use Westheimer, an experienced psychiatric social

worker, paid numerous visits to the homes of the separated

children immediately before the separation (whenever possible),

during it, and after the child had returned home. In this way she

came to know the families well and to have a fairly clear pic-

ture of the relationship between child and mother. Relation-

ships varied from reasonably good to indifferent. Although the

researchers had expected to find corresponding differences in

the ways in which the children responded during and after

their separation, findings were otherwise. Such connection as

they did find supports the view, expressed earlier by Robertson

and Bowlby (1952), that an absence of fretting during separa-

tion is seen mainly in children who have had previously a very

unsatisfactory relationship with mother; or, in other words, the

more affectionate the relationship has been the greater a child's

manifest upset during separation.
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In view of this substantial body of evidence we believe it safe

to conclude that, whatever part is played by other variables in

determining the distress described, by far the most weighty is

the loss by a child of his mother. This being so, a number of

problems are posed. Why should a young child be so distressed

simply by the loss of his mother? Why after return home does

he become so apprehensive lest he lose her again? What psycho-

logical processes account for his distress and for the phenome-

non of detachment? Before all, how do we understand the

nature of the bond that ties a child to his mother? These are

the problems to which these volumes are addressed. But before

broaching them it is necessary to give space to an account of

the model of instinctive behaviour that is employed in place of

the energy model proposed and used by Freud.
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Chapter 3

Instinctive Behaviour

:

An Alternative Model

I am altogether doubtful whether any decisive pointers for the

differentiation and classification of the instincts can be arrived at

on the basis of working over the psychological material. This work'

ing over seems rather itself to call for the application to the material

of definite assumptions concerning instinctual life, and it would be

a desirable thing if these assumptions could be taken from some

other branch of knowledge and carried over to psychology.

SIGMUND FREUD (1915a)

There is no more urgent need in psychology than for a securely

founded theory of the instincts on which it might then be possible

to build further. Nothing of the sort exists, however. .

.

SIGMUND FREUD (1925)

Introduction

During the half-century since Freud sought a well-based theory

of instinct and lamented his inability to find one, striking pro-

gress has been made. To this progress many disciplines have

contributed. A long-awaited theoretical breakthrough has been

achieved by analytical biology and control theory, which to-

gether have elucidated the basic principles that underlie

adaptive, goal-directed behaviour. Exploiting the breakthrough

have been three empirically based sciences : ethology (the study

of animal behaviour by zoologists), experimental psychology,

and neurophysiology - Freud's own first love. Each of these

three disciplines has its own distinctive origins and also its own
distinctive fields of interest, methods, and concepts; and it is,

therefore, no wonder that for some years there was little ex-

change between them and some misunderstanding. In recent

times, however, a greater familiarity with the control systems

approach and with each other's work has shown how each has

its own unique contribution to make and how effectively the

three complement one another. What was formerly a source of

61



Instinctive Behaviour

weakness has become a source of strength - and at last the

principles of a unified behavioural science are beginning to

emerge.

Behaviour of even the simplest animals is enormously com-

plex. It varies in systematic ways from members of one species

to those of another, and in less systematic ways from individual

to individual within a species. Moreover, the behaviour of a

single individual when adult is different from its behaviour

when young, and it differs too from season to season, from day

to day, and from minute to minute. Yet there are many regular-

ities of behaviour and certain of these regularities are so striking

and play so important a part in the survival of individual and

species that they have earned the name 'instinctive'. Provided

we do not imply by it any particular theory of causation and

use it as an adjective purely descriptively, the term instinctive

continues to be of value. Its limitations, and also the difficulties

to which the noun 'instinct' gives rise, are discussed in Chapter

8.

Behaviour that traditionally has been termed instinctive has

four main characteristics

:

a. it follows a recognizably similar and predictable pattern

in almost all members of a species (or all members of one

sex);

b. it is not a simple response to a single stimulus but a se-

quence of behaviour that usually runs a predictable course;

c. certain of its usual consequences are of obvious value in

contributing to the preservation of an individual or the contin-

uity of a species;

d. many examples of it develop even when all the ordinary

opportunities for learning it are exiguous or absent.

In the past a discussion of this class of behaviour has often

been bedevilled by fruitless argument as to whether one or

another example of it is innate or acquired (by learning or by

other means). Now, it is realized, the antithesis 'innate versus

acquired' is unreal. Just as area is a product of length multiplied

by width so every biological character, whether it be morpho-

logical, physiological, or behavioural, is a product of the inter-

action of genetic endowment with environment. Terms like
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innate and acquired must therefore be cast into limbo and a

new terminology employed.

The terminology used here is one introduced by Hinde (1959).

Any biological character that in its development is little in-

fluenced by variations of environment is termed 'environment-

ally stable'; any that in its development is much influenced by

such variations is termed 'environmentally labile'. Examples of

environmentally stable characters include most of the common
morphological characters, such as colour of eyes and shape of

limbs, physiological characters such as blood pressure and body

temperature, and behavioural characters such as the nest-

building of birds. Examples of environmentally labile charac-

ters are body weight and the colour of a salamander's skin,

physiological characters such as immunity reactions, and be-

havioural characters such as show-jumping and playing the

piano. Between the examples given, which are deliberately

extreme cases, there lies, of course, a multitude of biological

characters of intervening degrees of stability and lability. From

the environmentally stable to the environmentally labile is, in

fact, a continuum : characters commonly termed innate belong

to the stable end, and those commonly termed acquired belong

to the labile end or to the middle ranges.

Behaviour traditionally described as instinctive is environ-

mentally stable, or at least is stable so long as the environment

remains within the range of that in which the species usually

lives. In such an environment, therefore, it appears in a pre-

dictable form in all members of the species, and so is often

termed 'species characteristic'.

Whether in man there is any behaviour that can reasonably

be described as instinctive is sometimes disputed. Man's be-

haviour, it is claimed, is infinitely variable; it differs from culture

to culture; nothing resembling the stable and predictable pat-

terns of lower species is to be found. I do not believe this view

can be sustained. Man's behaviour is very variable, it is true,

but not infinitely so; and, though cultural differences are great,

certain commonalities can be discerned. For example, despite

obvious variability, the patterns of human behaviour, often very

intensely motivated, that result in mating, in the care of babies
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and young children, and in the attachment of young to parents

are found in almost all members of the human race and seem

best considered as expressions of some common plan and, since

they are of obvious survival value, as instances of instinctive

behaviour. For it must be emphasized that in all higher species,

and not in man alone, instinctive behaviour is not stereotyped

movement but an idiosyncratic performance by a particular in-

dividual in a particular environment - yet a performance that

nonetheless follows some recognizable pattern and that in a

majority of cases leads to some predictable result of benefit to

individual or species. It is not only for man but for all higher

species, including birds, that a theory of instinctive behaviour

based on the concept of stereotyped movement is wholly

inadequate.

Those who dispute the view that there is in man behaviour

homologous with what in other species is traditionally called

instinctive have a heavy onus of proof on their hands. In

respect of man's anatomical and physiological equipment a

continuity in structure with that of other species is unquestion-

able. In respect of his behavioural equipment continuity of

structure may be less evident, but were continuity to be totally

absent all we know of man's evolution would be contradicted.

What is far more probable than absence of continuity is, there-

fore, that the basic structure of man's behavioural equipment

resembles that of infra-human species but has in the course of

evolutions undergone special modifications that permit the same
ends to be reached by a much greater diversity of means. The
Romans could reach York by few routes; today we can select

from hundreds. The ancient Sanskrit language provided only

limited means of expression; its modern successors provide

astonishing, seemingly infinite, variety. Yet in each case the

structure of the modern equipment, whether roads or language,

is founded on and derived from the ancient structure. The early

form is not superseded: it is modified, elaborated, and aug-

mented but it still determines the overall pattern. This is the

view of instinctive behaviour in humans that is advanced. Its

basic structure is assumed to derive from some prototype or

prototypes that are common to other animal species; that they
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have been augmented and greatly elaborated in certain direc-

tions is taken for granted.

What, then, can these prototypic structures be like? What
sorts of system can we imagine that, in less elaborated forms,

can account for instinctive behaviour, say, in fish, that in some

more elaborated forms can account for such behaviour in birds

and mammals, and that, in forms still more greatly elaborated,

can account for instinctive behaviour in man? The search for

prototypes is comparable to the search for a prototypic pelvic

girdle by a comparative anatomist whose problem starts with

the specialized pelvic girdle of a horse.

Models that promise to make great contributions to our un-

derstanding of the prototypic structures of instinctive behaviour

are models developed by control theory. This is a body of

knowledge that has grown fast in the past twenty-five years

and, apart from its innumerable applications in engineering,

has already proved of great value when applied to problems of

physiology (Grodins, 1963). Although it would be naive to

assume that such theory can already solve behavioural prob-

blems of the degree of complexity that confront the clinician,

or even that it will do so soon, its usefulness in the analysis of

simple movements is already demonstrated and it holds high

promise of casting light on more elaborated sequences.

In presenting ideas derived from control systems theory we
shall work from the simplest systems to the more complex. This

has the advantage of introducing, first, features that are basic

to this class of system and of showing, then, how a design that

starts by being simple and easily understood can be increasingly

elaborated so that the resulting system can achieve effects that

are more and more complex and increasingly well adapted to

requirements. But this mode of presentation has also a disad-

vantage. It means that the systems first described are so elemen-

tary and so restricted in their performance that a sceptical

reader may be tempted to dismiss any suggestion that their

study can help him to understand human behaviour. Other

readers, it is hoped, will be more patient.
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Some principles of control systems

Let us first, then, consider certain basic features of those special

systems known as control systems. The two features we shall

start with concern the age-old problem of purposiveness and

the modern concept of feedback.

At one time to attribute purposiveness to animals or to build

a psychology of human behaviour on the concept of purpose-

fulness was to declare oneself a vitalist and to be banned from

the company of respectable scientists. The development of con-

trol systems of increasing sophistication, such as those that

control a homing missile, has changed that. Today it is recog-

nized that a machine incorporating feedback can be truly

goal-directed. Thus it comes about that nowadays to attribute

purposiveness to behaviour and to think, if not teleologically, at

least teleonomically (Pittendrigh, 1958) 1
is not only common

sense, as it always was, but also good science.

The special feature that enables a machine to behave in a

purposive way, in the sense of achieving a predetermined goal

by versatile means, is feedback. This is simply a process whereby

the actual effects of performance are continuously reported

back to a central regulating apparatus where they are compared

with whatever initial instruction the machine was given; the

machine's further action is then determined by the results of

this comparison and the effects of its performance are thus

brought ever closer to the initial instruction. Like an athlete

intent on running a four-minute mile who trains with stop-

watch in hand to check his time round each lap, the machine

is constantly checking the effects of its own performance and

basing its further action on the extent to which these effects

conform with instruction.

The simplest form of control system is a regulator, the pur-

pose of which is to maintain some condition constant. A well-

known example is a room thermostat, the purpose of which is

to maintain the room at a set temperature. To achieve this the

1. At the end of Chapter 8, in the section 'Problems of Terminology', the

terms 'purposive' and 'teleonomic' are discussed further.
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system is so designed that its behaviour is dictated by the results

of comparing the actual temperature with what is set. To make
this comparison the system requires, first, an initial setting and,

secondly, continuous information about what the room tem-

perature actually is. This information is derived from a thermo-

meter, readings of which are relayed back (fed back) in an

appropriate form to be compared with the initial setting.

A regulator may be an extremely simple device like an

ordinary room thermostat that does no more than switch on

heat when temperature falls below the set level and switch it off

when temperature rises above that level. But a simple device of

this sort has great limitations. If there is a sudden fall of outside

temperature, room temperature may fall sharply too and the

system will take time to adjust, and if the room temperature

rises above set temperature the system has no means of reducing

it. To overcome these limitations and to provide a system that

maintains temperature much closer to the one set a number of

elaborations can be introduced. For example, when temperature

rises the thermostat could not only switch off heat but switch

on refrigeration. When temperature drops it could be designed

to take account not merely of the fact that actual temperature

is below that set but also of the magnitude of the discrepancy,

and act so that the bigger the discrepancy the more heat is

switched on, and vice versa. In addition, it could be constructed

to take account not only of absolute magnitude of temperature

difference but also of the rate at which a difference is increasing

or decreasing. And to make additionally sure that temperature

is kept at an exact level, all the machinery could be duplicated

or triplicated, using perhaps analogous but not identical pro-

cesses; for example, heating arrangements could include an

oil-fired as well as an electric installation.

This description of an elaborated room thermostat may seem

a far cry from a description of human instinctive behaviour. It

is given at this stage of the exposition for two reasons : first, to

introduce the concepts of setting (or instruction), set-goal, and

feedback as they are used in control systems,2 and, secondly,

2. Although the concepts of setting, or instruction, and set-goal are both

integral parts of control theory, the terms 'setting' and 'set-goal' are not. For
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because it is now known that systems designed along these very

lines underlie much physiological functioning. To keep blood

sugar at a constant level, for example, a control system using all

the sorts of component so far described is at work (Goldman,

1960). This shows not only that living organisms incorporate

control systems in their design but that they are utterly depen-

dent upon them for a number of vital functions.

Nevertheless, a regulator of the type so far described is a

relatively static type of system and hardly begins to provide a

model for even the simplest form of instinctive behaviour. It is

a system operating at but one setting that remains constant; all

it has to do is to keep actual performance as close as possible to

the one it is set for. A type of control system more promising

for our purpose is the servo-mechanism. In this case the setting

is repeatedly or even continuously changed and the task of the

system is to bring performance into line with the setting every

time the setting changes. A well-known example of this is

power-steering on a car. By turning his steering wheel the driver

sets the position in which he wishes his front wheels to be and

the servo-unit has the task of ensuring that the wheels are

brought into line with that setting. The unit does so by first

comparing actual position of front wheels with that now set,

and then acting so that the discrepancy is reduced and actual

position becomes the same as the set position. When the driver

again turns his steering wheel he changes the previous setting

to a new one and the servo-unit again has the task of first com-

paring actual position with that required and then acting in

such a way that actual becomes the same as required.

It will be noticed that in the control systems discussed thus

far the setting is done by a human agent. The thermostat is not

set at any particular temperature until a man sets it; likewise

the front wheels of a car. But it is possible so to design a control

what is here termed 'setting' or 'instruction' control systems engineers

commonly use the term 'command signal', and for what is here termed

'goal' or set-goal' they commonly use 'equilibrium level'. Some reasons for

preferring the terms to be used will be found in sections of later chapters,

namely 'Types of Behavioural System' (Chapter 5) and 'Problems of

Terminology' (Chapter 8).
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system that the settings are themselves derived from another

system. For example, the settings to which the servo-units of an

anti-aircraft gun are working can be derived from a radar in-

strument which is so designed that it tracks the aircraft, and not

only tracks it but extrapolates from present knowledge of how
the aircraft is moving to predict the aircraft's future position.

In this way the gun is kept pointing constantly in such a way

that a shot fired is likely to hit the aircraft. This type of system

also is replicated in living organisms. There is reason to think

that our possession of systems of this kind, appropriately linked

and integrated, enables us to hit a moving tennis ball, and

that similarly linked systems enable a falcon to seize a flying

bird. Henceforward the objective of hitting the ball (or the

aircraft) or seizing the bird is termed the set-goal of the system.

Control systems and instinctive behaviour

At this point in elaboration of the design the concept of control

system is perhaps just beginning to do justice to one of the

simpler forms of instinctive behaviour. The seizure by a falcon

of a bird in flight conforms in fact to the usual criteria of in-

stinctive behaviour: in every individual falcon the stoop con-

forms to a recognizable pattern; it appears without opportunity

for learning; and it is of obvious survival value. Though we
may be a very long way from understanding how integrated

control systems of this kind come to develop within a growing

bird, there is nothing intrinsically inexplicable about it - or at

least little more inexplicable than there is about how a physio-

logical system of comparable complexity comes to develop.

Just as within the ordinary expectable environment of a species

genie action ensures that a cardiovascular system comes to

develop, with its amazingly sensitive and versatile components

for controlling blood supply to the tissues in constantly chang-

ing conditions of organism and environment, so can we suppose

that genie action ensures that a behavioural system develops,

with components of equal or greater sensitivity and versatility

for controlling a particular sort of behaviour in conditions that

also constantly change. If instinctive behaviour is regarded as
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the result of integrated control systems operating within a cer-

tain kind of environment, therefore, the means whereby they

come into being present no special problems - that is, problems

no greater than those in respect of physiological systems.

It is well known, however, that although the instinctive

behaviour of all members of a species (with only very few

exceptions) conforms to a common overall plan, the particular

form it takes in any one individual is often distinctive, and may
in fact be quite unusual. For example, a bird of a species that

habitually nests in trees may nest on cliffs when no trees offer:

buzzards in Norway are an example. A mammal of a species

that habitually congregates in flocks may be ungregarious if

brought up away from its kind: the sheep brought up by the

farmer's daughter is a case in point. These illustrations show

how the development of a behavioural system that appears to

be environmentally very stable (as nesting in trees and gregari-

ousness unquestionably are) may nonetheless be open in some
degree to influence by the environment in which development

occurs. The same could well be true of physiological systems.

For example, an embryonic cardiovascular system could have

the property that the form into which it develops in the adult

is determined in some measure by the barometric pressure to

which the individual is subjected when young. The fact that a

system is in general environmentally stable is in no way in-

consistent with its being influenced in some degree also by

variations in the environment.

Indeed, environmentally stable though the form taken by

any system responsible for instinctive behaviour commonly is,

there is hardly a species studied in which the form taken in the

adult is not significantly influenced in one way or another when
the environment, especially the juvenile environment, deviates

greatly from what is found in nature. Even ants, which put

other ants into two categories, friend and foe, and treat them

very differently, have to learn which is friend and which foe.

If by experiment they are brought up in a colony of another

species, they treat these others as friends and members of their

own species as foes. Instinctive behaviour is not inherited : what

is inherited is a potential to develop certain sorts of system,
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termed here behavioural systems, both the nature and the forms

of which differ in some measure according to the particular

environment in which development takes place.

In practice it is found that there are great differences between

species in the degree to which behavioural systems are environ-

mentally stable or labile. In carnivores and higher primates

many of them are notably labile; but even within a single

species there are likely to be differences in this respect between

one behavioural system and another. To ensure maximum
chances of survival a nice balance between stability and lability

must be struck. A design for behavioural equipment that

determines adult form without allowing for any modifications

dependent on environment has the advantage that the equip-

ment can be complete and ready at the moment in the life-

cycle at which it is required; whereas a design that provides

for modification dependent on environment may result in the

equipment's taking longer to develop and not being ready so

promptly. On the other hand, a design that permits of modifica-

tion according to environment is likely to result in equipment

that is better adapted and more efficient in its working than

equipment based on a general purpose and fixed design can

ever be; 3 although with modifiability goes also a risk of curious

twists of development that can lead to an outcome as bizarre

as that of a goose courting a dog-kennel. In any case, whether

the design does or does not permit of modifiability by environ-

ment, it is important to remember that no system whatever can

be so flexible that it suits all and every environment.

The recognition that behavioural equipment, like anatomical

and physiological equipment, can contribute to survival and

propagation only when it develops and operates within an

environment that falls within prescribed limits is crucial to an

3. Held (1965) points in addition to the fact that bodily growth entails

that during an animal's development there has to be modification of sensory

organization to take account of increasing distance between eyes and bet-

ween ears, and also modification of motor organization to take account of

longer bones. Held's experiments suggest that such modifications occur as a

result of the sensory feedback that accompanies an animal's active move-
ments. Were it not to occur by these means, he points out, a great increase in

genetically coded information would be required.
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understanding of both instinctive behaviour and psychopath-

ology. The anatomical equipment of the whale is admirable

for life in the great oceans but a terrible handicap elsewhere;

the digestive equipment of the cow is excellent when abundant

herbage is available but of no use when the cow is fed with

meat; in the same way the behavioural equipment of a species

may be beautifully suited to life within one environment and

lead only to sterility or death within another. In an environ-

ment that provides no nesting-holes tits cannot breed; in an

environment in which a source of light is a naked flame moths

fly to their death. In all such cases the reason that the equip-

ment proves so unsuccesssful is that it is being required to

operate within an environment to which it is not adapted.

In the case of man-made control systems, structure is de-

signed in the light of explicit assumptions about the kind of

environment in which it is to operate. In the case of biological

systems, structure takes a form that is determined by the kind

of environment in which the system has in fact been operating

during its evolution, an environment that is of course usually,

though not necessarily, much the same as that in which it may
be expected to operate in future. In each case, therefore, there is

a particular sort of environment to which the system, whether

man-made or biological, is adapted. This environment I propose

to term the system's 'environment of adaptedness'. Only within

its environment of adaptedness can it be expected that a system

will work efficiently. In any other environment it cannot be

expected to do so. In some such cases a system may in fact

work reasonably well; in others it does not work at all; and in

others again it gives rise to behaviour that is at best unusual

and at worst positively unfavourable to survival.

It is important to recognize that an environment of adapted-

ness exists not only for each species but for each single system

of each species; and that any one environment of adaptedness

can be more or less narrowly defined in terms of a number of

variables. The cardiovascular system of a cat will work effi-

ciently within a certain range of oxygen and carbon dioxide

tensions and within a certain range of pressures and tempera-

tures; the cardiovascular systems of a monkey or a man will
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work efficiently within ranges of these variables similar to but

perhaps not identical with those that are relevant for the cat.

In the same way, behavioural systems responsible for maternal

behaviour in a species will work within certain ranges of social

and physical environment and not outside them, and these

ranges too will differ from species to species.

For a number of reasons the concept of adaptation in biology

is a difficult one. When the issue concerns an animal's be-

havioural equipment it is especially difficult, and when it con-

cerns the behavioural equipment of man such difficulties are

doubled. Because of this and because the concept 'environment

of adaptedness' is central to the argument of this book, the

final section of this chapter (p. 76) and the whole of the next

are given to discussion of these terms.

Whilst all the instinctive systems of a species are so structured

that as a rule they promote the survival of that species within

its own environment of adaptedness, each system differs in

regard to the particular part of that environment with which

it is concerned. Some behavioural systems are so structured

that they bring an organism into a certain kind of habitat

and retain it there; others are so structured that they lead the

organism to eat particular foodstuffs; and others again that they

bring the organism into special relations with other members

of its own species. On some occasions the relevant part of the

environment is recognized by perception of some relatively

simple character, such as a moving flash of light; far more

often, however, recognition entails the perception of pattern.

In all such cases, we must suppose, the individual organism

has a copy of that pattern in its cns and is structured to react

in special kinds of way when it perceives a matching pattern

in the environment and in other kinds of way when it perceives

no such pattern.

In some cases evidence suggests that the way the pattern

comes to exist in the cns is very little influenced by variations

of environment, as for instance when a mallard duck recognizes

and responds in a characteristic way to the green head of a

mallard drake, though she has never seen a mallard drake

before; whereas in other cases the pattern that is responded to
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in special ways is environmentally much more labile, the form

it takes being sometimes especially sensitive to the environment

met with at a particular period of life. One of the best-known

examples of the latter is the pattern that a young goose acquires

when it becomes imprinted to a moving object. Once it has

learned the pattern of that object during the process of im-

printing, its behaviour when alarmed (and in certain other

conditions) changes in a dramatic way; then, whenever the

gosling perceives the pattern in the environment it follows it,

and whenever it cannot perceive the pattern it searches until

it does so. Though to design systems with these characteristics

would still tax the ingenuity of engineers, the advance of control

theory and techniques brings their design within the bounds of

reasonable possibility.

As well as having equipment that enables them to recognize

certain special parts of their environment, members of all but

the most primitive phyla are possessed of equipment that

enables them to organize such information as they have about

their world into schemata or maps.4 Even laboratory rats will

not apply themselves to maze-running until they have had time

enough to acquire a more generalized knowledge of their en-

vironment, a knowledge of which they make good use when

given opportunity. Higher mammals, for example dogs and

primates, can acquire such knowledge of the terrain in which

they live that they are able to take the quickest way to a given

spot within it - a house or a group of trees - on starting from

any point in the surrounding area. Man's capacity to build up a

detailed representation of the world in which he lives, a topic to

which Piaget has devoted a lifetime's work, is obviously far

greater than that of other species - and its accuracy for pre-

diction has been vastly increased of recent times by the dis-

covery and application of scientific method.

The achievement of any set-goal, then, requires that an

animal is equipped so that it is able to perceive certain special

parts of the environment and to use that knowledge to build up

a map of the environment that, whether it be primitive or

4. Though neither protozoa nor coelenterates appear to have this capacity*

insects show it unmistakably (Pantin, 1965).
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sophisticated, can predict events relevant to any of its set-goals

with a reasonable degree of reliability. It requires, in addition,

that the animal is possessed of much effector equipment.

Effector equipment comprises not only anatomical and

physiological structures but also, and just as important, con-

trol systems that organize and direct their activities within the

environment of adaptedness. Only by the action of such equip-

ment does an animal maintain towards particular parts of that

environment, for either long or short stretches of time, those

special sorts of relationship that lead to survival and repro-

duction.

Both to enter into some form of temporary relationship, as

in caring for young, and to maintain a relationship over a long

period, as in possession of territory, obviously imply that the

animal has at its disposal one or more techniques of locomotion

- walking, running, swimming, flying. They imply also that,

in addition to these general purpose techniques, it possesses a

repertoire of behavioural techniques of more specialized kinds,

for example, singing, threatening a rival, attacking a predator.

Finally, they imply that it is equipped with means by which

behavioural systems and the order in which they are activated

are so organized that within- the environment of adaptedness

the whole performance as a rule has effects that promote the

survival of individual and /or species.

The types and sequences of behaviour that lead a pair of

birds to reproduce their kind illustrate the sort of problem that

any theories of instinctive behaviour must solve. All the follow-

ing behaviour, and more, is required if outcome is to be

successful: male identifies territory and nest-site; male ejects

intruding males; male attracts female and courts her; male

and /or female build(s) nest; pair copulate; female lays; male

and /or female brood(s); pair feed young; pair ward off pre-

dators. Each of these activities entails a number of movements
and behavioural sequences for each bird, each movement and

each sequence of which is complex in itself, like singing or

building, yet so executed as to be adapted to the special cir-

cumstances of the locality and to the other inhabitants thereof;

and each of these activities must be performed at such times
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and in such sequences that the whole performance leads to a

successful outcome more often than not. In what way do we
imagine all this to be organized? What principles of organiza-

tion are necessary if behaviour is to attain these ends?

Answers to these questions entail consideration of the various

ways in which behavioural systems themselves are structured

and also of the various ways in which the activities of one

behavioural system can be dovetailed to those of another.

Before either of these problems can be discussed, however, it is

necessary to clarify the concepts 'adaptation', 'adapted', and

'environment of adaptedness', especially as they apply to man.

Adaptation: system and environment

The Concepts of Adaptation and Adaptedness

In the previous section it was emphasized that no system what-

ever can be so flexible that it suits all and every environment.

This means that, when the structure of a system is considered,

the environment within which it is to operate must be con-

sidered simultaneously. This environment is termed the system's

environment of adaptedness. In the case of a man-made system

the environment of adaptedness is the environment within

which the system is explicitly designed to operate. In the case

of a biological system it is the environment within which the

system gradually became evolved. Because of this distinction,

it is sometimes useful to refer to the environment of adapted-

ness of a man-made system as its environment of designed

adaptedness and to that of a living organism as its environment

of evolutionary adaptedness.

Let us consider further the nature of biological adaptation

and adaptedness.

There are many reasons why the concepts of adaptation and

adaptedness give rise to difficulty. One is that the words them-

selves - adapt, adapted, adaptation - carry more than one

meaning. A second is that in biological systems the condition of

being adapted is achieved by unusual means, an understanding

of which is constantly hindered by the ghost of teleology. A
third reason, which obtains when man's biological equipment
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is under discussion, is that modern man has an extraordinary

ability to change his environment to suit himself. Because of

these difficulties it is necessary to start with first principles.

Let us consider first the condition of being adapted, and,

secondly, the process of becoming adapted.

To define a state of adaptedness three terms are required

:

(i) an organized structure; (ii) a specified outcome to be

attained; (iii) an environment within which the structure is to

attain that outcome. Whenever the organized structure is able

to attain the specified outcome when acting within a particular

environment the structure is said to be adapted to that environ-

ment. Thus the property of being adapted belongs to the

structure; its definition entails reference both to a specified

outcome and to a specified environment.

The process of becoming adapted refers to a change of struc-

ture. Such change can be one of two distinct kinds. First, a

structure can be changed so that it continues to attain the same

outcome but in a different environment. Secondly, a structure

can be changed so that it attains a different outcome in the

same or a similar environment.

It should be noted that the term *adaptation' is used to

denote not only the process of change that leads a structure to

become adapted (either to a new environment or to a new
outcome) but sometimes also the condition of being adapted.

To avoid confusion, however, the latter is better termed

'adaptedness' (Weiss, 1949); hence 'environment of evolu-

tionary adaptedness'. These points can be made clearer by

illustration.

A first example is taken from the world of man-made objects.

A certain small car, it might be said, is well adapted to London
streets. This means, of course, that as a mechanical structure

the car attains a specified outcome, namely convenient trans-

port, in a certain sort of urban environment. It is able to do

so because it has a number of properties connected with size,

speed, acceleration, braking, turning circle, and so on, proper-

ties each of which not only is within certain ranges but bears

a certain relation to the others. The car, in fact, has been

specially designed to suit London streets.
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Whether or not it will also suit other environments, however,

is unknown. Each motoring environment that differs appreci-

ably from the London streets poses a new and different ques-

tion. Is the car well adapted to motorway conditions? to Alpine

roads? for use within the Arctic Circle? for the Sahara? Plainly,

to provide convenient transport in all these other environments

the car needs many properties not relevant in London, and

perhaps even at variance with what is required in London. It

would hardly be surprising, therefore, if a model well adapted

to London streets failed in one or more of the other environ-

ments. Until it is shown to be more extended, it is wise to

assume that the car's environment of adaptedness is limited to

London streets.

Nevertheless, the structure of the car might readily be

changed to enable it to provide convenient transport in one or

other of these different environments. In that case the structure

would undergo a process of adaptation so that it became suited

to the new environment, which would then become its new

environment of adaptedness. Many different changes (adapta-

tions) to suit many different new environments are obviously

possible.

Adaptations considered thus far are all of one kind, namely

a change of structure that enables the system to attain one and

the same outcome, transportation, but in a series of different

environments. Because, however, adaptedness is relative not'

only to environment but also to outcome, it is possible to change

the car's adaptedness in a quite different series of ways. For

example, the car's structure could be changed so that, instead of

providing transport, it provided power for an electric generating

set. In that case the structure would have been adapted to

attain a different outcome, though perhaps still in the original

environment.

Although change to suit a new environment and change to

suit a new outcome are quite distinct kinds of change, each is

habitually described as an adaptation. This can easily lead to

confusion.

A further difficulty, and an even greater one, arises from the

fact that a structure can sometimes be enabled to attain its
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specified outcome more effectively if a change is made in the

environment in which it is to operate. Since to use the terms

'adapt' and 'adaptation' to denote such environmental changes

would lead to even greater confusion, other terms are required.

I shall, therefore, use 'modify' and 'modification' to refer to

any change of environment that is made so that a system can

operate more effectively. This leaves the terms 'adapt', 'adapted',

and 'adaptation' to refer only to changes occurring in the system

itself.
5

The distinction between adapting a system and modifying an

environment can be illustrated by further reference to the small

car. Let us assume that in certain conditions of the London

streets the car has a tendency to skid. This failing could be

dealt with in one of two ways : either a change could be made
in the car, e.g. in its tyres, or a change could be made in the

environment, e.g. in the road surface. The first is described as

adapting the car, the second as modifying its environment.

Let us now consider biological structures and their environ-

ments of adaptedness.

Biological Adaptation

It has long been evident not only that animals and plants are

very complex structures but that with an astonishing precision

each species is suited for life in a particular environment - often

called its ecological niche. Furthermore, the more carefully a

species is studied the clearer it becomes that almost every detail

of its structure, whether morphological, physiological, or, in the

case of animals, behavioural, is adapted so that survival of the

species is secured in that environment. Famous examples of

such studies are those of Darwin, who showed that the detailed

flower structure of each species of orchid is such that one

particular species of insect is attracted to it and, following visits

by the same insect to different flowers, during which it comes

into contact with special parts of each flower, fertilization of

the orchid seed is achieved. These studies showed clearly, first,

5. In selecting these terms 'adapt' and 'modify' and using them in distinct

ways, I am aware that I am not following common usage, which is to apply

both words without discrimination to both kinds of change.
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that biological structure is unintelligible unless it is considered

in terms of species survival within a very particular environ-

ment; and, second, that, once it is recognized that species

survival is the outcome that all biological structures are adapted

to attain, biological features that hitherto have appeared only

as beautiful or curious or bizarre come to have a new meaning:

each feature is found to contribute, or to have contributed, to

species survival in the environment inhabited by the species.

Darwin was explicit that what was true of the parts of a

flower was true also of the behaviour of animals. In a chapter

of The Origin (1859) entitled 'Instinct' he notes that each species

is endowed with its own peculiar repertoire of behaviour in

the same way that it is endowed with its own peculiarities of

anatomy, and emphasizes that 'Instincts are as important as

corporeal structure for the welfare of each species'. Translated

into the terminology used in this chapter this would be rendered

as 'environmentally stable behavioural systems are as necessary

as morphological structures for the survival of each species'.

Thus Darwin and his successors came to the epoch-making

realization that the ultimate outcome for which all structures of

a living organism are adapted is neither more nor less than

species survival. Whereas in the case of man-made structures

the outcome to be attained can be one of an almost limitless

array - transport, power, amusement, shelter, and so on - in the

case of biological structures the outcome to be attained is, in

the long run, always the same - namely, survival of the species.

Thus, when the adaptedness of a species of plant or animal to

a particular environment is under consideration, the issue in

question is whether or not its structure is such that, in that

environment, species survival can be attained. When it can be,

the species is said to be adapted to that environment; when it

cannot be, it is unadapted.

At this point a minor refinement in terminology needs to be

introduced. Although in discussions of evolution theory the

term 'species survival' has commonly been used, the unit being

considered is in fact hardly ever the whole population of a

species; far more often the unit is some interbreeding fraction

of the whole population. An example is a population isolated
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on an island, members of which breed with each other but

hardly ever with other members of the species. In what follows,

therefore, the term 'population survival' is sometimes used in

place of 'species survival*; it refers to the interbreeding popula-

tion of which any particular individual is a member.

Until Darwin's day, and even later, it proved impossible to

understand how the structure of an animal or a plant can

become so effectively adapted that it attains the outcome that

it so patently does attain. For long, theories of supernatural

intervention or of teleological causation held the stage. Now, a

century after Darwin proposed the solution, the problem is

regarded as solved. The adaptedness of any biological structure,

be it morphological, physiological, or behavioural, is seen as the

resultant of natural selection's having, in a particular environ-

ment, led to the successful reproduction, and therefore preserv-

ation, of the more-adapted variants, and simultaneously to the

less successful reproduction, and therefore dropping out, of the

less-adapted variants.

Though a theoretical viewpoint of this kind has long been

applied to the morphological and physiological equipment of

animals, it is only in comparatively recent times that it has been

applied also in a systematic way to their behavioural equip-

ment. For this development we are indebted to the ethologists.

Recognizing, as Darwin the founding father of ethology himself

did, that the behavioural repertoire of each species is as unique

as are its morphological and physiological characteristics,

ethologists have sought to understand behavioural equipment

by reference to the contribution it makes to survival of the

species in the natural habitat of that species. To their following

of this principle so consistently are largely due the distinctive

and distinguished contributions that they have made to an

understanding of behaviour. A main thesis of this book is that

the same principle must be followed equally consistently if we
are to understand the instinctive behaviour of man.

The Biological Unit that is Adapted

Although species survival (or population survival) in a speci-

fied environment must always be the ultimate criterion when

81



Instinctive Behaviour

biological adaptedness is being evaluated, it is often convenient

to consider the adaptedness of any part of an organism's equip-

ment in terms of some proximate outcome. Thus the adapted-

ness of a cardiovascular system within a given environment is

commonly considered in terms of the efficiency with which the

system maintains an individual's blood supply in those con-

ditions; and the adaptedness of an immunological system in

terms of its efficiency in maintaining an individual's freedom
from infection. In the same way with behavioural systems, the

adaptedness of systems responsible for feeding behaviour, for

example, can be considered in terms of the adequacy with

which the feeding behaviour maintains an individual's nutrition

in a particular environment. (Thus the feeding behaviour of

swallows is well adapted to an English summer, when there are

plenty of airborne insects, but ill adapted to an English winter.)

Nevertheless the outcome of blood supply, freedom from
infection, or nutrition is in each case no more than a proximate

outcome; the ultimate criterion remains population survival,

and it is in terms of this that the efficiency of blood supply, of

immunity, and of food-intake is to be measured.

Thus any individually advantageous outcome that an instinc-

tive behavioural system is structured to attain is, in an ultimate

analysis, always only a proximate outcome. Whether the in-

dividual outcome is food-intake, self-protection, sexual union,

or defence of territory, the ultimate outcome to be attained is

always survival of the population of which the individual is a

member. The biological unit, or system, to which the concept

'adapted' applies, is not, therefore, an individual but an inter-

breeding population. This population is made up of individuals

that together carry a unique collection of genes, known as the

population's gene pool, and inhabits a particular environment

of evolutionary adaptedness, known as its ecological niche.

That adaptedness is a property of a population and not of an

individual is thus of great consequence for an understanding of

instinctive behaviour and of the behavioural systems responsible

for it; and in Chapter 8, 'Function of Instinctive Behaviour',

the matter is discussed further. Nevertheless, clinicians un-

familiar with evolutionary biology may be puzzled or even
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disturbed by this conclusion. In the study and treatment of

personality and its pathology, it will be said, the proper unit

is the individual. How, then, can the proper unit for the study

of instinctive behaviour be a population of individuals? That

the two propositions are not incompatible can be illustrated by

an analogy. When a doctor treats measles his unit of concern

is the individual patient. However, measles as an infectious

illness cannot be understood except by reference also to popula-

tions of individuals who are susceptible to it, or have caught it,

or are immune to it. There are very many other problems of

biology that require a consideration not only of individuals but

also of populations; instinctive behaviour is only one of them.

Note on literature

Few references are given in the body of this chapter or in the

remaining chapters in Part II. Those wishing to read further

are advised to consult the following sources from which most

of the ideas and the illustrative examples are culled.

The concept of biological adaptation is examined by

Sommerhoff in his Analytical Biology (1950). He shows how the

phenomena that have given rise to teleological thinking can be

understood in terms of control theory.

For the application of control theory in biology generally,

see Living Control Systems (1966) by Bayliss, Control Theory

and Biological Systems (1963) by Grodins, and the symposium

on Self-organizing Systems (1960) edited by Yovits and

Cameron, especially the articles by Goldman and Bishop.

For the application of a control systems approach in be-

havioural science, see Young's A Model of the Brain (1964)

in which he sets out to describe the nervous system as an

engineer would describe the control system of a homeostat.

In an article in the Annual Review of Entomology, Mittel-

staedt (1962) demonstrates how the oriented movements of

insects can be analysed in terms of control systems and uses

mathematical techniques to determine which type of system is

likely to be controlling certain experimentally studied

movements.
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For a sketch of how ideas derived from control theory, especi-

ally the concept of 'plan', can be applied to human behaviour,

see the very stimulating Plans and the Structure of Behavior

(1960) by Miller, Galanter, and Pribram.

Many of the ideas developed in this and subsequent chapters

derive from Hinde's Animal Behaviour (1966, 2nd edn 1970),

in which an integration of the work and ideas of ethology and

comparative psychology is presented. Illustrative examples

from the field of animal behaviour are drawn principally from

Hinde's book. Other sources are Tinbergen's Study of Instinct

(1951), Thorpe's Learning and Instinct in Animals (1956, 2nd

edn 1963), and Hediger's Studies of the Psychology and Be-

haviour of Captive Animals in Zoos and Circuses (1955).
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Chapter 4

Man's Environment of

Evolutionary Adaptedness

In the previous chapter it is emphasized that no system can

be expected to operate effectively except in its environment of

adaptedness. Because of this, when we come to consider with

what instinctive behaviour - or, more properly, with what

behavioural systems mediating instinctive behaviour - humans

may be endowed, a first task is to consider the nature of the

environment within which they are adapted to operate. This

poses unusual problems.

Two main characteristics of man are his versatility and his

capacity for innovation. Exercising these gifts he has in recent

millennia extended the environments in which he is capable of

living and breeding to include extremes of natural conditions.

Not only this, but he has also, more or less deliberately, changed

these conditions so as to create a series of entirely new man-

made environments. These modifications to the environment

have, of course, led to a spectacular increase in the world popu-

lation of the species; and they have simultaneously made the

biologist's task of defining man's environment of evolutionary

adaptedness far more difficult.

At this point, it should be recalled that our problem is to

understand man's instinctive behaviour. Thus, whilst full

recognition must be given to man's remarkable versatility, his

capacity for innovation, and his achievements in modifying his

environment, none of these attributes is our immediate concern.

Instead, we are concerned with the environmentally stable com-

ponents of man's behavioural repertoire, and the relatively

stable environment of adaptedness in which they were in all

likelihood evolved. What, then, is the nature of that environ-

ment likely to be, or to have been?

For most species of animal the natural habitat not only is

of limited variation but also changes only slowly. As a result

each species is living today in an environment little different
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from the one in which its behavioural equipment was evolved

and within which the equipment is adapted to operate. In

consequence it is usually fairly safe to assume that the habitat

occupied by a species today is either the same as or close to

its environment of evolutionary adaptedness. For man this is

not so. First, the range of habitats in which man lives and

breeds at present is enormous. Secondly, and more important,

the speed at which man's environment has been diversified,

especially the speed in recent centuries of man-made change,

has far outstripped the pace at which natural selection is able

to work. We can therefore be fairly sure that none of the

environments in which civilized, or even half-civilized, man
lives today conforms to the environment in which man's en-

vironmentally stable behavioural systems were evolved and to

which they are intrinsically adapted.

This leads to the conclusion that the environment in terms

of which the adaptedness of man's instinctive equipment must

be considered is the one that man inhabited for two million

years until changes of the past few thousand years led to the

extraordinary variety of habitats he occupies today. 1 Identifica-

tion of that environment as man's environment of evolutionary

adaptedness carries no suggestion that such primeval environ-

ment is in some way better than present-day ones or that ancient

man was happier than present-day man. The reason for it is

simply that the primeval natural environment of man, which

can probably be defined within reasonable limits, is almost

certainly the environment that presented the difficulties and

hazards that acted as selective agents during the evolution of

the behavioural equipment that still is man's today. This means
that man's primeval environment is, almost certainly, also his

environment of evolutionary adaptedness. If this conclusion is

1. Tobias (1965) dates the emergence of an early species of man, Homo
habiliSy to the very beginning of the Pleistocene, about two million years ago.

Since the introduction of agriculture occurred a mere ten thousand years

ago, the period during which any men have lived in modified environments

is no more than 0-5 per cent of the time man has been in existence. Though
these changes have led to some easing of selective pressures, there can be

little doubt that the genotypes of present-day human strains are in most
respects the same as they were in pre-agricultural times.
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correct, the only relevant criterion by which to consider the

natural adaptedness of any particular part of present-day mans
behavioural equipment is the degree to which and the way in

which it might contribute to population survival in man's

primeval environment.

What, then, of the adaptedness, or lack of it, of man's

behavioural equipment to the innumerable other environments

occupied by man today? To raise this question, as one must, is

in fact to raise a series of new and distinct questions - just as

the question whether a small car adapted for transport in urban

streets is adapted also for transport in other motoring environ-

ments poses a series of new and distinct questions. It may, in

fact, be that all parts of man's behavioural equipment are well

adapted not only to man's primeval environment but to all his

present-day environments also. But it may not be so, and cer-

tainly cannot be assumed to be so. Only research can give the

answers.

At this point it might be urged that animals of species other

than man also change the environment to suit themselves and

that man is not so unusual after all. Insects and birds build

nests, rabbits make burrows, and beavers dam streams. These

environmental modifications, however, being themselves the

products of instinctive behaviour, are of limited degree and

relatively stereotyped in form. As a result an equilibrium has

come to obtain between each of these species and its modified

environment. The modifications that man makes to his environ-

ment are of a different character. None is a product of instinc-

tive behaviour; instead, each is the product of some cultural

tradition, learned afresh and sometimes laboriously by mem-
bers of each new generation. A difference that is vastly more

important, however, is that in recent centuries, thanks to tech-

nological innovation, most cultural traditions have become

subject to rapidly accelerating changes. As a result the relation

between man and his environment has become increasingly

unstable.2

2. This is a theme to which Vickers (1965) gives attention. He points out

that modification of environment by technological means leads to a popula-

tion explosion, and that a population explosion demands further and more
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The upshot of the argument is, therefore, that enormously

important though they are, all questions as to whether man's

present behavioural equipment is adapted to his many present-

day environments, especially urban environments, are not

strictly relevant to this book, which is concerned only with

elemental responses originating in bygone times. What matters

here is that, if man's behavioural equipment is indeed adapted

to the primeval environment in which man once lived, it is

only by reference to that environment that its structure can be

understood. Just as Darwin found it impossible to understand

the structure of an orchid flower until he knew what insects

flourished and visited it in its environment of adaptedness, so,

it is held, it is impossible to understand man's instinctive

behaviour until we know something of the environment in

which it evolved. For a picture of this we need to turn to

anthropological studies of human communities living in the

least modified of human environments, to archaeological

studies of early man, and to field studies of the higher primates.

Few peoples on earth today still obtain their food solely by

hunting and gathering, and even fewer good accounts of their

social life exist.3 The evidence available shows, nevertheless,

that without exception all live in small social groups comprising

individuals of both sexes and all ages. Whereas some social

groups are reasonably stable, others change in size and com-

position. But whether the larger group is stable or not, the tie

between a mother and her children is always present and

virtually unchanging.

Many anthropologists have argued that the basic and

elementary social unit of mankind is the nuclear family. Fox

(1967) points out, however, that though in every human
society females and young are constantly accompanied by

mature males, the accompanying males are not always the

fathers of the young or even the mates of the females; they may

far-reaching technological change. So far from feedback being negative and

leading to stability in the system, feedback is positive and is leading to

increasing instability.

3. An exception is the pygmy people of the African rain forests, whose

way of life is admirably portrayed by Turnbull (1965).
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be father, uncle, or brother. This, and other considerations,

led Fox to the view that the basic social unit of man is a mother,

her children, and perhaps her daughter's children, and that the

way societies differ is in whether, and in the extent to which,

fathers become attached to this unit : in some societies they are

fairly permanently attached to one such unit, in others - poly-

gamous societies - to several such units, and in other societies

again they are hardly attached at all, e.g. the freed-slave

societies of the West Indies. If Fox is right, the elements of

human social life are remarkably similar to those of man's

nearest sub-human relatives.

In any case it seems clear that man's primeval way of living

can fruitfully be compared with the ways of living of the other

large ground-living species of higher primate. Differences be-

tween man and sub-human species there certainly are; but for

purposes of this book, it is argued, their similarities are equally

important, and perhaps more so than their differences.

It is characteristic of all large ground-living species of higher

primate, including man, that they live in social groups made

up of members of both sexes and all ages. Groups vary in size

from one or two families to some two hundred members.

Females and immatures are never found without adult males

(except amongst chimpanzees), and adult males are rarely

found on their own. The social group usually remains stable

throughout the year, though it may divide and re-form from

time to time; only occasionally do individuals change from one

group to another. With few exceptions, individuals spend the

whole of their lives in close proximity to other familiar

individuals.

The social group inhabits a range varying from a few square

miles to a hundred or more, and, though there may be some

overlap of ranges, each group tends to remain strictly within its

own range. For sub-human primates diet is mostly vegetarian

but meat is eaten when occasionally it is available. Man is

unusual because meat constitutes a larger proportion of his

diet. Nevertheless there are few societies in which meat forms

more than 25 per cent of the diet, and in many it constitutes

a much lower proportion. The advantage of an omnivorous
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diet, including meat, is that it enables a species to survive in

conditions of temporary drought and so to extend the variety

of habitat in which it can live.

Virtually every species of animal shares its habitat with a

number of potentially very dangerous predators and, to sur-

vive, needs to be equipped with behavioural systems resulting

in protection. In the case of the ground-living primates, pre-

dators are the great cats (especially leopards),4 wolves and

jackals, and birds of prey. In achieving protection from these

predators the organized social group characteristic of the ter-

restial primate plays an essential part. When members of the

group are threatened, the mature males, whether monkeys or

men, combine to drive off the predator whilst the females and

immatures retire. Thus only individuals found alone are likely

to fall victim.

By having evolved this co-operative technique of protecting

themselves, ground-living primates are capable of prospering

in many different habitats instead of being confined to areas

containing the trees and cliffs that are necessary for the protec-

tion of other primate species.

Sexual relations vary greatly in the ground-living primates.

In many species there is a good deal of sexual promiscuity

within a group, though even in baboons there are periods during

which a consort pair is formed. Man is unusual in that the

female is continuously receptive and there is commonly, though

not always, a family life based on prolonged male-female rela-

tions and an incest taboo. Exogamy between neighbouring

social groups making up a tribe occurs in man. In sub-human

species something similar occurs as a result of an occasional

male or female changing from one band to another.

Of the many behavioural features that we think of as especi-

ally characteristic of man, some are common also in other

ground-living species and others are found in embryonic form

amongst them. Amongst those found commonly in sub-human

species as well as in man are : a large repertoire of calls, pos-

tures, and gestures that act as means of communication between

4. Evidence that early man was preyed on by leopards is reported by

Brain (1970).
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members of a group; tool use; and a long period of immaturity

during which customs typical of the social group are learned.

Those found only very rarely in sub-human species include:

adult males combining to hunt food animals, and tool-making.

The most notable feature specific to man is speech. Others are

a protected home base, temporary or permanent, in which sick

members can remain throughout the twenty-four hours, and the

related practice of sharing food. In man, differentiation of role

between the sexes and between mature and immature members,

already well developed in other primate species, is carried much
further.

This thumb-nail sketch, based largely on the work and publi-

cations of Washburn and DeVore,5
is believed to give a tolera-

bly accurate picture of the social life of pre-agricultural humans

and of ground-living species related to man. In all of them the

organized social group serves at least one important function,

that of protection from predators : in no situation are the organ-

ization of the group and role differentiation within it more ap-

parent than when a predator threatens. As a result, immatures

are enabled to live a protected existence whilst they learn skills

necessary for adult life. A second function of the social group,

but one almost certainly developed much later, is that of facili-

tating food-getting by co-operative hunting.

It is against this picture of man's environment of evolutionary

adaptedness that the environmentally stable behavioural equip-

ment of man is considered. Much of this equipment, it is held,

is so structured that it enables individuals of each sex and each

age-group to take their places in the organized social group

characteristic of the species.

The concept of 'man's environment of evolutionary adapted-

ness' outlined here is, of course, a version of Hartmann's con-

cept of 'man's ordinary expectable environment' (Hartmann,

1939), but one that is defined more rigorously in terms of evolu-

tion theory. Not only does the new term make even more

explicit that organisms are adapted to particular environments

5. Washburn (ed.), The Social Life of Early Man (1961); DeVore (ed.),

Primate Behavior: Field Studies ofMonkeys and Apes (1965); see also South-

wick (ed.), Primate Social Behavior (1963).
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but it draws attention to the fact that not a single feature of a

species' morphology, physiology, or behaviour can be under-

stood or even discussed intelligently except in relation to that

species' environment of evolutionary adaptedness. Given con-

stant reference to man's environment of evolutionary adapted-

ness, the vagaries to which human behaviour is liable become,

it is held, much less incomprehensible than they are when the

nature of that environment is ignored. In later chapters, in

which the behavioural systems that tie child to mother are

considered, further attention is given to the environment in

which early man is believed to have lived and in which our

present behavioural equipment is likely to have been evolved.

Responses to loss are considered in the same light.

Note: Those not concerned with the details of the model of

instinctive behaviour can turn forward to Part III, 'Attach-

ment Behaviour'.
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Chapter 5

Behavioural Systems Mediating

Instinctive Behaviour

In the thirties it did not seem to us that there was any way of study-

ing behaviour 'scientifically' except through some kind of experi-

mental intervention. . . . Even poking an animal would surely be

better than just looking at it : that would lead to anecdotism: that

was what bird-watchers did.

Yet it was also what the pioneers of ethology did. They studied

natural behaviour instead of contrived behaviour, and were thus

able for the first time to discern natural behaviour structures or

episodes . .

.

P. B. MEDAWAR (1967)

Types of behavioural system

So far in this exposition pride of place is given to behavioural

systems that, in controlling behaviour, are structured to take

account of discrepancies between initial instruction and the

effects of current performance, a comparison made possible by

means of feedback; to such systems only is the term goal-

directed, or better, goal-corrected, applied. The reason for this

pride of place is twofold. First, it is evident that a great deal of

behaviour, especially in man, is governed by systems having

these properties, and secondly, it is the elucidation of the prin-

ciples underlying these systems that has led to a revolution in

the biological sciences. It would, however, be a mistake to sup-

pose that all behavioural systems are of this degree of sophisti-

cation. Some are very much simpler; and there are advantages

in giving these others attention before considering further the

mode of action of the goal-corrected ones.

Fixed Action Patterns

One of the simpler types of system and one to which much
attention has been paid by ethologists is the type that governs

a Fixed Action Pattern. This is a structured pattern of move-
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ment which, though different examples differ in their degree of

complexity, is not unlike a reflex. In one respect, however,

a fixed action pattern differs radically from a reflex : whereas

the threshold of activation of a reflex is constant, the threshold

of a fixed action pattern varies according to the state of the

organism. Examples are some of the weaving movements used

by canaries in building a nest, and many of the social displays

of birds and fish that occur during social interaction and that

often are responded to in predictable ways by other members

of the species. As their name implies, fixed action patterns are

highly stereotyped and, once initiated, follow their typical

course to its completion almost irrespective of what is happen-

ing in the environment. From this it can be inferred with con-

fidence that the type of system responsible for a fixed action

pattern operates without the aid of feedback from the environ-

ment via exteroceptors (eyes, ears, nose, and touch receptors).

The systems responsible for a fixed action pattern could be

structured in accordance with one of two principles. One is

for the system to be dependent entirely on a pre-set programme
within the cns; the other is for it to be in part dependent on a

pre-set programme, but dependent in some part also on aid

from proprioceptive feedback derived from sense organs in the

musculature, feedback that serves to signal the progress of the

behavioural sequence and to ensure that it runs true to type.

Without further research, however, it is not possible to know
which of these arrangements is the commoner.

Fixed action patterns can vary in complexity from those

which, like yawning and sneezing, appear little more than

glorified reflexes to those* which, like certain social displays in

birds, give the impression of an elaborate ritual. In comparison

with birds, the higher primates, including man, are poorly

equipped with them. To the student of human behaviour fixed

action patterns are of interest because of the important roles

they play throughout life in controlling facial expression (Tom-

kins, 1962), and especially during infancy before any systems

responsible for more sophisticated types of behaviour become

available. Rooting, grasping, crying, and smiling when they

first appear are probably all examples of fixed action patterns
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and all play an important part in the earliest phases of social

interaction. The existence of fixed action patterns not only is a

reminder of the relative complexity of movement which can be

controlled by a system dependent on a programme existing

centrally (with or without proprioceptive feedback), but also

provides a baseline from which to consider systems of greater

degrees of flexibility and adaptedness.

Behaviour that is one degree more flexible than the fixed

action pattern occurs when a fixed action pattern is combined

with a simple sequence of movements that is dependent on feed-

back from the environment. A well-known example is the beha-

viour shown by a goose whose egg has rolled outside the nest.

The behaviour with which the goose responds to the situation

can be divided into two components. One component, that of

placing the bill over the egg and drawing it slowly towards the

breast, continues once it has started, even though the egg is re-

moved. The other component, that of moving the bill from side

to side in a way that takes account of the irregular movements

of the egg, occurs only in response to tactile stimuli from the

egg and ceases when the egg is removed. The actual behaviour,

a combination of both components, though clumsy, usually

results, if repeated often enough, in the egg's being returned to

the nest.

This illustration serves to introduce two large and interrelated

issues : one is the directedness of behaviour and the ways by

which it is achieved, the other is the problem of goals. Apart

from intrinsic difficulties, each raises a number of terminologi-

cal problems.

Two Sorts of Predictable Outcome

A first question to settle is whether or not to use the term 'goal'

to denote the reasonably predictable outcome of the egg-rolling

behaviour of the goose, namely a return of egg to nest. There

are in fact good reasons for not doing so. This is readily ex-

plained by comparing the means by which this outcome is

achieved with the means by which interception of prey is

achieved by a peregrine.

When a peregrine stoops on its prey its movements are con-
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stantly influenced by its sight of the prey. By use of vision the

peregrine is provided with a continuous stream of information

that enables it to make an almost continuous comparison be-

tween its own position, speed, and direction and those of the

prey, and to modify its flight accordingly. The behavioural

system controlling the stoop is thus structured in such a way
that it takes continuous account of discrepancies between in-

struction (intercept prey) and performance. The more or less

predictable outcome of interception is a natural result of

reducing this discrepancy to zero. 1

The pair of behavioural systems responsible for egg-rolling

by the goose, on the other hand, are structured quite differently.

The movements are in no way influenced by sight of nest and

there are no calculations of discrepancy between position of

egg and position of nest. In this task the more or less predictable

outcome is a result of nothing more elaborate than a fixed

action pattern operating in combination with an alternating

movement governed by immediate tactile feedback from the

egg, both being in action whilst the goose itself remains sitting

on the nest. Were the goose to be sitting elsewhere than on the

nest the egg would, of course, arrive not at the nest but else-

where.

Thus in each of the two examples a more or less predictable

outcome follows the behaviour; but the reasons for its doing

so differ radically. In the case of the peregrine the behaviour

can legitimately be termed goal-directed, for the same principles

govern the way it stoops at prey and the way a footballer

shoots at goal. The behaviour of the goose, on the other hand,

is better not termed goal-directed. It is, in fact, no more goal-

directed than is the behaviour of a child at a fairground who
pays sixpence to be allowed to walk blindfold down some

mysterious passage. Whilst walking, and keeping on course by

means of tactile feedback from the walls, the child has no idea

where he is going and so has no goal. Even so an onlooker

might with confidence predict the outcome - perhaps arrival

in the presence of a beautiful fairy (or something less agree-

1. Although the account given is probably correct, the peregrine's

performance has not in fact been subjected to critical analysis.
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able). This, and the egg-rolling example, show that outcome

may be highly predictable even though behaviour is not goal-

directed.

Since it is imperative we keep precise the distinction between

behaviour that is goal-directed and other behaviour, an exact

usage of terms is important. A first question to settle is the term

to be used to denote the outcomes of goal -directed behavioural

systems. At first sight it might appear that the word 'goal' could

itself be used in this sense were it to be carefully defined. There

appear, however, to be two weighty reasons for not using it.

One is that the word 'goal' may suggest a temporally finite end

towards which action is directed, and is commonly used by

psychologists in that sense. Although the term sought must be

applicable to such temporally finite ends, it must be applicable

also to conditions that extend over time, and for this broader

purpose the word 'goal' is not very suitable. A second reason

for not selecting 'goal' is that in common parlance it is often

used to refer to an object in an environment, and the references

with which we are concerned are never that. What is required

is a term that can be used to refer generically both to a tem-

porally finite event that is to be brought about through the

interaction of an animal with some parts of its environment, for

example seizure of prey, and to some condition that continues

through time, for example a specified relationship of distance

between an animal and some part of its environment.

For these reasons, which are amplified in Chapter 8, I pro-

pose the term 'set-goal'. Set-goal denotes either a time-limited

event or an ongoing condition either of which is brought about

by the action of behavioural systems that are structured to take

account of discrepancies between instruction and performance.

In this definition, it should be noted, a set-goal is not an object

in the environment but is either a specified motor performance,

e.g. singing a song, or the achievement of a specified relation,

of short or long duration, between the animal and some object

in or component of the environment. Thus the set-goal of the

peregrine's stoop is not the prey stooped at but interception of

that prey. In the same way, the set-goal of some other beha-

vioural system might be the continuous maintenance by an
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animal of a certain distance between itself and an alarming

object in the environment.

To describe behavioural systems structured in terms of set-

goals, the adjective 'goal-directed' remains useful. A better

term, however, is 'goal-corrected'. First, it emphasizes the fact

that the behayiour controlled by such systems is constantly

corrected by reference to whatever discrepancy exists between

current performance and set-goal. Secondly, it may help the

reader to remember that some such systems may be concerned

with set-goals that extend over long periods of time. Thirdly,

it helps to keep behaviour that is organized to achieve a set-goal

distinct from behaviour that is precisely oriented in space and

is therefore truly directed, though it may or may not be goal-

corrected (see later in this chapter).

To refer to an object that is a constituent part of a set-goal

the term 'goal-object' is sometimes useful.

From the discussion it will be seen that the more or less

predictable and beneficial 2 outcomes to which differently struc-

tured behavioural systems can lead are of at least two sorts

:

set-goals and those that are not set-goals. For the latter there

appears to be no agreed term. Both sorts of outcome can, how-

ever, be referred to generically as 'predictable outcomes', pro-

vided it is realized that the prediction is contingent on a number

of conditions and that, if these change, the prediction is falsi-

fied. The term 'predictable outcome' must therefore always be

read as short for 'conditionally predictable outcome'. Set-goals

are one class of predictable outcome.

Goal-corrected Behaviour

It is easy to suppose that the behaviour of a simple organism is

goal-corrected when it is seen to use many different responses

before it finally attains some particular outcome. To reach a

predictable outcome, however, is no criterion of goal-corrected-

ness; as has been seen, such outcome can be attained in many
other ways. What characterizes a goal-corrected system is not

2. Most forms of behaviour have several fairly regular consequences, not

all of which are beneficial. This fact and the related problem of function are

discussed in Chapter 8.
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that it reaches a predictable outcome but that it does so by a

special process : from a large repertoire of stereotyped or varia-

ble movements, the system selects movements in a non-random

manner and in such a way that they bring the animal progres-

sively nearer the set-goal. The more sophisticated the process

the more economical the behaviour. Efficient goal-corrected

behaviour is variable, not necessarily in the sorts of behaviour

used, but in the large number of starting-points from which the

set-goal can be reached (Hinde, 1966).

Not unexpectedly, a behavioural system responsible for goal-

corrected behaviour is much more complex than is one

responsible for other behaviour. Two vital components of a

goal-corrected system are : (a) a means of receiving and storing

instructions regarding the set-goal, and (b) a means of compar-

ing the effects of performance with instruction and changing

performance to fit.

Before the days of computers a major difficulty was to ima-

gine by what possible means the kinds of detailed instruction

required for the execution of instinctive behaviour could be

drawn up and stored, and then made available for use at the

required time and place. Now the means whereby they come
to be stored and made available are no longer wholly beyond

the powers of imagination, even though the processes used

appear to be far more intricate and ingenious than any that

man has yet learned to employ.

The way the instructions 'reach' the organism, however, still

remains difficult to imagine. In the case of the computer the

instructions are fed to it. In the case of the organism, one must

suppose, the instructions come to exist within it as a result of

its development within a particular environment, development

which is a product of the interaction of the animal's genetic

endowment with that environment, and a resultant of epigenetic

processes in general and of all the processes termed learning

as well.

Instructions regarding a set-goal may contain only one type

of constituent specification. For example, the system that

enables a human singer to maintain a particular note is struc-

tured to utilize auditory feedback: the results of the singer's
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performance are listened to by the singer himself and his per-

formance is continuously modified slightly so as to correct any

deviation between performance and instruction. Here the

system governing vocal performance would appear to require

an instruction comprising but a single type of specification, in

terms of pitch, volume, etc.

More frequently, instructions regarding a set-goal include

more than one type of specification. For example, in the case

of the peregrine's stoop they comprise two types : (i) a specifica-

tion of potential prey in terms, presumably, of size, shape,

movement, etc., and (ii) a specification of the relationship

required to the prey in terms such as proximity, interception,

etc. Each type of specification can vary in its degree of preci-

sion from rather general to very exact.

In addition to the specific instructions that are required for

an animal to achieve any set-goal, there is often another and

more general requirement. This is that the animal should have

at its disposal some schematic representation of the topography

of the environment in which it is living. Only by reference to

such a cognitive map is an animal able to find its way quickly

from any one part of its familiar environment to another.

Rapid retreat to a place of safety by a troop of baboons is an

example.

Though reference to a reasonably accurate cognitive map is

essential if certain goal-corrected systems are to operate success-

fully, there is no one-to-one relationship between reference to

map and goal-corrected system. On the contrary, whereas goal-

corrected systems that do not entail locomotion operate success-

fully without reference to a map, there are behavioural systems

built on simpler lines that nonetheless require such reference.

Maintenance of Spatial Relations over Time

Past discussions of instinctive behaviour have tended to con-

centrate on sequences that have a dramatic and time-limited

outcome, such as orgasm, and to neglect behaviour the outcome

of which is an ongoing relationship, such as maintenance of a

specified distance over a comparatively long period. There can

be no doubt, however, that the latter sort of behaviour is of
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great frequency and vital importance in the life of most animals.

Examples are brooding behaviour, in which proximity to eggs

and nest is maintained over weeks, territorial behaviour, in

which location within a certain bit of the environment is main-

tained over months and sometimes over years, and alarm beha-

viour, in which a certain distance between an animal and a

predator threatening it is maintained over minutes or hours. 3

A main reason for past neglect of this sort of behaviour is

that it cannot readily be understood in terms of such concepts

as 'drive' or 'energy discharge'. When the present set of con-

cepts is applied, on the other hand, possible solutions are not

too difficult to see.

Behavioural systems resulting in the maintenance of specified

distance over time could be organized on less or on more
sophisticated lines. An example of a simple version would be

a system that leads to movement towards a specified goal-object,

that comes into play whenever distance between animal and

object increases, and that ceases when distance is zero. Such

a system would of course lead to permanent contiguity unless

it were balanced by one or more other systems that from time

to time led to movement away from the goal-object. The result

might then be some sort of oscillation, as one or other system

gained ascendancy.

Another kind of system and one that would lead to less

oscillation would be a system organized to maintain a set-goal

specified in terms not only of a goal-object but of an exact

(though not necessarily constant) distance from the object. In

that case the set-goal would be an equilibrium point.

In Chapter 13 a system of the simpler sort is postulated to

account for a young child's maintenance of proximity to

mother.

Orientation of Behaviour

The discussion of set-goals has already touched on the second

3. Hediger (1955) gives many examples of the great part played in the

lives of animals by behaviour that maintains them at more or less constant

distances either from members of their own species or from potential

predators.
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main issue referred to earlier, that of the directedness of be-

haviour. Any behaviour entailing locomotion controlled by

systems that are goal-corrected is, of course, inherently directed,

both in the sense of being oriented in space and in the sense of

having an objective, namely a set-goal. Since behaviour that

has no set-goal, and is therefore not directed in that sense, can

also be oriented in space, there is need to discuss the problem

of orientation independently of set-goal. The term 'orientation'

refers simply to the spatial axes on which the behaviour is

organized, the reference points of which are commonly objects

in or components of the environment.

Since behaviour takes place in space all behaviour has some

orientation. Some behaviour appears to be oriented purely at

random, but more often it is oriented in a non-random way.

There are a number of means whereby this is achieved, some

of which will already be evident.

In the case of the peregrine's stoop and all other goal-

corrected behaviour in which the set-goal includes a specified

part of the environment to or away from which the animal

moves, orientation results from a continuous comparison of

performance with set-goal. In those cases the system responsible

is working on a 'homing' principle, as in the case of a homing

missile.

In other closely related cases the animal itself does not move,

but either its whole body or some part of it, for example eyes,

is turned towards an object in the environment. In those cases

the system responsible may be working on a 'tracking' principle,

as in the case of a radar receiver, set to lock onto and track an

aircraft. An example of tracking followed by an aimed move-

ment is the way in which a toad catches a fly by shooting out

its tongue towards the fly. Here orientation is achieved by the

toad's turning its head towards the fly in a tracking movement.

The tongue itself, on the other hand, does no more than extrude

straight from the toad's mouth and is oriented in no other way.

Systems responsible for this form of orientation are working on

the same principle as a man-made gun. In each case the aim

is a result of movement controlled by a goal-corrected tracking

system, and the subsequent movements of tongue and of bullet
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result from the action of a simple fixed-action type of

system.

In other cases of non-random orientation, for example many
instances of bird migration, orientation is determined not by

direct reference to a set-goal but by reference to other items in

the environment, such as landmarks, sun and stars. Systems

responsible for this form of orientation are working on a

'navigatory' principle, as in the case of ship navigation, and

depend on the presence in the organism of a cognitive map.

Behaviour oriented on this principle leads to its predictable

outcome only when the items used for navigation bear a fixed

relationship to some spatial component of that predictable

outcome, for example a nest-site. This is illustrated by the case

of the digger wasp which finds its inconspicuous nesting-hole

by means of navigation. Provided a pattern of landmarks in the

nest's vicinity remains unchanged, the wasp flies direct to its

hole, which is thus a major component of predictable outcome;

the wasp's ability to find its hole, experiment shows, is due to

its having first learned the spatial relationship between nesting-

hole and landmarks. If the position of the landmarks is changed,

therefore, inevitably the wasp flies to a point removed from

its nesting-hole. An outcome of a similar kind may occur to a

man-navigated ship should buoys get out of position.4

No doubt there is also oriented behaviour controlled by

systems working on principles yet other than those described.

Enough has been said, however, to indicate the many different

means whereby behaviour can be oriented in space and organ-

ized so that predictable outcomes are reached. It is a virtue of

modern instinct theory that, whilst remaining a strictly scien-

tific discipline, it is able to give full weight to such crucial

features of behaviour as orientation, predictable outcome, and

set-goal.

In concluding this section it is important to note that nothing

has yet been said about what causes a movement of any kind

to start or to stop. Instead, we have been concerned solely with

4. The various methods by which birds do, or may, orient their flight

either when homing or during migration are classified by Schmidt-Koenig

(1965).
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patterns of movement and with the means whereby patterned

movements are oriented in space and structured so that predict-

able outcomes are reached. In the next section this discussion

continues, with special reference to the principles by which a

number of behavioural systems come to be organized and co-

ordinated over a span of time. Only after that (in Chapter 6)

are the activation and termination of behavioural systems given

attention. It will be seen then that to understand them raises

new issues, of a different kind from those so far discussed.

Co-ordination of behavioural systems

Just as there are many different types of behavioural system

so there are a number of different ways in which their activities

can be co-ordinated.

Perhaps the simplest method of organizing behaviour that

has to change in a specified way over time is by means of a

chain, each link of which is a behavioural system. When this is

done behaviour proceeds in the correct sequence because the

effects produced by the action of one behavioural system, when

fed back centrally, not only terminate that system but also

activate the system next in the chain. As a result one activity

stops and another starts.

The effects produced by the first activity may be registered

by proprioceptive sense organs or by exteroceptive ones, or

by both together. An example of a behavioural sequence that

is dependent on proprioceptive feedback is walking. Here the

end of the first phase of the alternating action is registered

proprioceptively and, when fed back to the controlling system,

simultaneously inhibits the first phase of movement and ini-

tiates the second. Most of the more complex and interesting

instinctive sequences, however, are dependent on feedback

from exteroceptors, notably eyes, ears, and nose. Many exam-

ples are given in the ethological literature. The reactions of a

foraging honey bee provide a good illustration: links in the

chain of responses have been identified by experimental work

using models.

The collection of honey by a honey bee starts with a visually

104



Behavioural Systems Mediating Instinctive Behaviour

controlled behavioural system; on perceiving, often at a con-

siderable distance, a flower-shape of colour yellow or blue the

bee flies towards it until it reaches within 1 cm. The next link

in the chain is controlled by olfactory stimuli: on perceiving

an odour that lies within a certain range the bee settles on the

flower and explores its shape. The third link is controlled by

tactile stimuli: on perceiving structures of a certain shape the

bee inserts its mouth parts and begins to suck. In the ordinary

course of events the collection of nectar results. Thus the be-

havioural equipment of the bee is so organized that within the

environment of evolutionary adaptedness behaviour resulting

from the action of one behavioural system leads to a situation

which simultaneously terminates that system and activates the

next in a series of steps such that the final result is a gathering

of nectar.

Many intricate and beautifully adapted sequences of be-

haviour are now known to be due to systems organized in

simple chains of this kind. Yet, remarkable though the achieve-

ment of systems so organized may be, such an organization is

subject to grave limitations. For example, the whole organiza-

tion fails in its purpose if the action of one link in the chain

miscarries. If, because of a chemical spray, the flower's odour

cannot be detected, the second behavioural system in the chain

is not activated and the bee moves elsewhere without finding

the honey to which it came so near. Thus, only when the

environment conforms exactly to the environment of evolu-

tionary adaptedness does each of the behavioural systems in

the chain produce its effect and the whole organization lead

to behaviour of survival value. As in other chains, the

strength of the organization is no greater than that of its weak-

est link.

There are, however, ways by which a chain-linked organiza-

tion of behavioural systems can be made more flexible. For

example, at any point in it a chain can have one or more

alternative links so that, whenever activation of the first of a

set of alternative behavioural systems fails to achieve results

that activate the succeeding system in the chain, one of the

other systems of the set becomes active. In this way it may
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happen that the same outcome is attained by any of a number

of alternative behaviours.

A further point to remember regarding the potentialities of

chains is that any particular link in a chain can be a behavioural

system of any degree of complexity. Thus, whilst the chain itself

is always strung together without goal-correction, any or even

all of the individual links in it can be a goal-corrected system.

For instance, it is not unlikely that, in many species of bird,

nest-building behaviour is organized in this way : whereas each

of the distinct phases of behaviour required to make a nest is

goal-corrected, transition from one phase of behaviour to the

next is by chain. Thus, parts of a behavioural sequence may be

goal-corrected even when the whole is not. By these means

sequences of behaviour with predictable outcomes that are

remarkably adapted can be organized on the chain principle.

Nevertheless organization of systems on a chain-linked

principle is by no means the only principle of organization used

by living creatures. Another principle is for a number of

behavioural systems all to share a common causal factor. Such

causal factor might be the level in the body of a particular

hormone or the sight in the environment of a particular object.

Tinbergen (1951) has referred to this mode of organization as

hierarchical. Since its understanding entails consideration of

factors that activate and terminate behavioural systems, its

discussion is postponed to the next chapter (p. 120).

Yet another mode of organization and one that, when deve-

loped, is capable of giving a much greater degree of flexibility

than either of those so far mentioned is also hierarchical in

form, though it is organized on a hierarchical principle entirely

different from Tinbergen's causal hierarchy. Following Miller,

Galanter, and Pribram (1960) it is conveniently termed a plan

hierarchy.

In considering the ways in which the behaviour of humans

may be organized, Miller and his associates advance the concept

of 'plan', an overall goal-corrected behavioural structure made

up of a hierarchy of subordinate structures (termed by them

'totes'). Although in the model they propose each of the sub-

structures is conceived as goal-corrected, this is neither essen-
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tial to their concept nor likely to be found empirically. Indeed,

sub-structures of any of the types described in the previous

section would be consistent with their main proposal. The

distinctive feature of a plan hierarchy is that the overall struc-

ture, within which sub-structures of any number and kind are

integrated, is goal-corrected.

The great merit of the contribution of Miller, Galanter, and

Pribram is that they have shown how some of the most complex

and flexible sequences of behaviour could in principle be organ-

ized by means of a hierarchy of systems, the highest of which,

the plan, is always goal-corrected and many of the subordinates

of which are likely to be so as well. Moreover, their concept of

plan is such that it can be applied as readily to behaviour that

is environmentally labile as to behaviour that is environmen-

tally stable, and that it can be applied to behaviour organized

in terms of a very simple map of the environment as well as

to behaviour organized in terms of a highly sophisticated

map.

To illustrate what is meant by organization of behaviour in

terms of a plan hierarchy it is convenient to use first a sequence

of learned human behaviour. A second illustration of this mode

of organization is drawn from the literature of sub-human

behaviour.

The illustration drawn from learned human behaviour is the

kind of routine each of us follows on rising of a morning.

Between leaving bed and arriving at work each of us is likely

to behave in a certain fairly predictable way. At one level of

description it can be described as 'getting to work'; and at a

level rather less general as a sequence of leaving bed, washing,

dressing, breakfasting, and travelling. Each of these activities,

however, can be even further specified. In the ultimate analysis

activities would be specified to the finest movement of the

smallest muscle.

Now in real life we are usually concerned only with the

overall operation of getting up and going to work, or at most

with the main activities and sub-activities entailed; and each

day we may follow a more or less regular routine. But to

suppose the operation is organized as a chain of responses
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would certainly be wrong. For one thing the activities can

follow each other in changed order - breakfasting before dress-

ing, for example; for another, the components of any one

activity can be greatly changed without the overall plan being

changed - a breakfast, for example, can be either big or small,

or skipped altogether. The essential difference from organiza-

tion by chain is, however, that, whereas in the case of a chain

the whole sequence is not goal-corrected, in the case of a plan

the whole sequence is goal-corrected. In the example given the

set-goal of the plan is 'arrival at work'. The whole sequence is

then conceived as governed by a master plan structured to

achieve a long-range set-goal, the master plan itself being made
up of a number of sub-plans each with its more limited set-

goal, and each of the sub-plans in turn being made up of sub-

sub-plans, and so on right down to minuscule plans (or, more
probably, systems of simpler type) that control the most ele-

mentary units of behaviour. In order to get to work the complete

master plan must be executed, but the sub-plans and other

subordinate systems that go to make it up can, within limits,

be varied.

In a hierarchical system of this sort, each plan and sub-plan

is to be regarded as a set of instructions for action. As in the

case of a military operation, the master plan gives only main

objective and general strategy; each commander down the

hierarchy is then expected to make more detailed plans and to

issue more detailed instructions for the execution of his part in

the master plan. By leaving detail to subordinates not only

does the master plan remain simple and intelligible but the

more detailed plans can be developed and executed by those

with knowledge of current local conditions. With plan hier-

archy there can more easily be flexibility.

The overwhelming advantage of an organization of this sort

is, of course, that the same set-goal can be achieved even though

circumstances vary over a wide range. To return to our original

illustration, on any one morning we may be confronted with

over-sleeping, a dirty shirt, no coffee, or a bus-strike; but by

drawing on one of many alternative sub-plans we can deal with

each hazard and execute the overall plan. Yet even when
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behaviour is organized as a plan hierarchy there is a limit to the

extent to which deviations of environment can be coped with.

When the environment deviates too greatly from that pre-

supposed by the master plan - no clothes or no transport - the

plan cannot be executed and the set-goal cannot be achieved.

The first example of behaviour organized on the principle

of a plan hierarchy has been drawn from the learned behaviour

of a relatively sophisticated adult human, and represents a very

advanced form of hierarchically planned organization of be-

haviour. In animals below the level of man no sequences of

anything like this degree of elaboration are likely to exist

(except possibly in the great apes). Nevertheless, there is evi-

dence that some behaviour in many species is organized on this

principle.

An elementary example is the running of a maze by a rat.

When rats are subjected to spinal or cerebellar operations in

such a way as to interfere with their locomotor co-ordination

they may nevertheless make error-less runs employing quite

novel locomotory movements. In such a case it is evident that

their master plan for running the maze is unimpaired and that,

when the usual locomotory systems are not in working order,

locomotory systems of a novel kind can be invented and

executed.

Evidence available at present suggests strongly that, whilst

certain behavioural sequences in some species are organized in

fixed chains and other behavioural sequences in other species

are organized by means of causal hierarchies or plan hierar-

chies, a great deal of behaviour is organized using a mixture of

methods. So far from the methods being mutually incompatible,

they are plainly complementary to one another. There is no

reason, moreover, why similar behaviour, for example nest-

building, should not be organized as a chain in one species,

as a causal hierarchy in another, and as a plan hierarchy in a

third; or why the same behaviour should not be organized as a

chain or a causal hierarchy in immature members of a species

and reorganized in terms of a plan hierarchy in the adult

members.

A progression from organization by chain to organization by

109



Instinctive Behaviour

hierarchy is, indeed, a striking feature of the development,

both phylogenetic and ontogenetic, of behavioural equipment.

The biological success of insects has been founded on beha-

vioural systems that are environmentally stable, responsive to

simple cues, and organized in chains. In the higher vertebrates

behavioural systems are more often environmentally labile, re-

sponsive to more complex cues, and in their means of integra-

tion more likely to include causal or plan hierarchies. In man
these trends have been carried a very long way further.

Higher processes of integration and control

Working Models

Earlier in this chapter reference is made to the cognitive map
that an animal must have of its environment if it is to achieve a

set-goal that requires it to move from one place to another.

Clearly such maps can be of all degrees of sophistication from

the elementary maps that we infer hunting wasps construct ;o

the immensely complex world-picture of an educated West-

erner. In addition, however, to a knowledge of the world, an

individual requires, if he is to frame effective plans, a know-

ledge of his own capabilities.

Let us consider first his knowledge of the environment.

A map is a coded representation of selected aspects of what-

ever is mapped. Selection is unavoidable, partly because the

environment is so enormously complex, partly because our

sense organs provide us with information about only a limited

aspect of it, and partly because, to be usable, a map needs to

concentrate on those aspects of the environment that are most

relevant to the achievement of set-goals.

To call our knowledge of the environment a map is, how-

ever, inadequate, because the word conjures up merely a static

representation of topography. What an animal requires is

something more like a working model of its environment. The

notion that brains provide such models has been explored by,

amongst others, Young (1964), who writes

:
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An engineer makes a model of the structure he proposes to build,

so that he may test it, on a small scale. Similarly the idea of a model

in the brain is that it constitutes a toy that is yet a tool, an imitation

world, which we can manipulate in the way that will suit us best, and

so find out how to manipulate the real world, which it is supposed to

represent.

The use to which a model in the brain is put is to transmit,

store, and manipulate information that helps in making

predictions as to how what are here termed set-goals can be

achieved.

The notion that brains do in fact provide more or less

elaborate models that 'can be made to conduct, as it were,

small-scale experiments within the head' is one that appeals

to anyone concerned to understand the complexities of be-

haviour and especially of human behaviour. Though to some

steeped in extreme behaviourism the idea may seem fanciful,

it is far from being so. For example, to electrical engineers

familiar with analogue computers the notion is an obvious

possibility. And the same is true in the case of researchers like

Young, himself a biologist engaged in studies of brain and

behaviour. In considering the idea, Young emphasizes that

models 'are often constructed out of unit parts, components

that are individually unlike those of the structure represented

but can be assembled to make the finished, working model'.

With this in mind he advances the hypothesis that

the varied cells of the brain provide sets of such components, and

that these are assembled during learning to make the model. The
characteristics of each component are specified in the main by the

forms of their dendritic branches.

The evidence for this hypothesis, slender as it is, comes from

study of the brains and behaviour of octopuses and cats.

Those who wish to examine the evidence should read Young
(1964). The position taken here is not only that it is reasonable

to postulate that the brain builds up working models of its

environment but that in order to understand human behaviour

it is difficult to do without such a hypothesis - which squares,

of course, with such introspective knowledge of our own mental
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processes as we have. In later chapters, and in Volumes II and

III, the hypothesis is frequently called upon.

A number of measures are required if an organism is to

exploit usefully a working model. First, the model must be

built in accordance with such data as are or can be made
available. Secondly, if the model is to be of use in novel situa-

tions, it must be extended imaginatively to cover potential

realities as well as experienced ones. Thirdly, any model,

whether applicable to an experienced world or to a potential

one, must be tested for internal consistency (or, in technical

language, for compliance with the axioms of the theory of

sets).
5 The more adequate the model the more accurate its pre-

dictions; and the more comprehensive the model the greater the

number of situations in which its predictions apply.

If an individual is to draw up a plan to achieve a set-goal

not only must he have some sort of working model of his

environment, but he must have also some working knowledge

of his own behavioural skills and potentialities. Someone

crippled or blind must make plans different from those made
by the fit and sighted. Someone who drives a car or rides a

bicycle has an array of potential plans larger than the array

available to someone who can do neither.

Henceforward the two working models each individual must

have are referred to respectively as his environmental model

and his organismic model.

To be useful both working models must be kept up-to-date.

As a rule this requires only a continuous feeding in of small

modifications, usually a process so gradual that it is hardly

noticeable. Occasionally, however, some major change in en-

vironment or in organism occurs : we get married, have a baby,

or receive promotion at work; or, less happily, someone close

to us departs or dies, a limb is lost, or sight fails. At those times

radical changes of model are called for. Clinical evidence

suggests that the necessary revisions of model are not always

easy to achieve. Usually they are completed but only slowly,

often they are done imperfectly, and sometimes done not at all.

5. Here and elsewhere in Part II I am indebted to help from Professor

Arnold Tustin.
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The environmental and organismic models described here

as necessary parts of a sophisticated biological control system

are, of course, none other than the 'internal worlds' of tradi-

tional psychoanalytic theory seen in a new perspective. As in

the traditional theory so in the theory advanced, much psycho-

pathology is regarded as being due to models that are in greater

or less degree inadequate or inaccurate. Such inadequacy can

be of many kinds : a model may be unserviceable, for example,

because it is totally out-of-date, or because it is only half re-

vised and therefore remains half out-of-date, or else because it

is full of inconsistencies and confusions. Some of the patholo-

gical sequelae of separation and bereavement can be under-

stood in these terms (see Volumes II and III).

There is one further property of environmental and organ-

ismic models that is of great importance in psychopathology.

Reflection suggests that many of the mental processes of which

we are most keenly conscious are processes concerned with the

building of models, with revising or extending them, checking

them for internal consistency, or drawing on them for making

a novel plan to reach a set-goal. Although it is certainly not

necessary for all such processes always to be conscious, it is

probably necessary that some should be so sometimes. In

particular it seems likely that revising, extending, and checking

of models are ill done or done not at all unless a model is

subjected from time to time to whatever special benefits accrue

from becoming conscious.6 These matters are discussed further

in Chapter 7.

Language

A special and unique feature of man's behavioural equipment

is language. An obvious benefit it confers is that, instead of

each one of us having to build his environmental and organis-

mic models entirely for himself, he can draw on models built by

6. MacKay (1966) has discussed the idea that 'conscious experience is

the correlate of what might be called metaorganizing activity - the organiza-

tion of internal action upon the behavioural organizing system itself ....

The unity of consciousness would on this basis reflect the integration of the

metaorganizing system . .
.'
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others. Another benefit, though less obvious because indepen-

dent of communication, is the use each individual makes of

language for organizing his own behaviour by means of plans,

sub-plans, and sub-sub-plans in the way already illustrated by

the routine of getting up and going to work. A new plan of

action, if it is of any complexity, is first thought out in words

and may later be written down in words. Furthermore, verbal

instructions are also the means whereby individuals are able

to combine together to construct and execute a joint plan that

draws upon a shared environmental model and shared models

of the skills of each participant. Thus the possession of lan-

guage enables the organization of behavioural systems in plan

hierarchies to be carried to astonishing lengths.

Once behavioural systems are organized hierarchically by

means of language and can draw on sophisticated models of

organism and environment, results are protean in their vari-

ability. In consequence a very great deal of man's behaviour

cannot, by any stretch of the term, be called instinctive. Yet,

because much behaviour of adult men and women is organized

in complex learned hierarchical integrates, it does not follow

that there are present within it no simpler, more environment-

ally stable or chain-linked systems. The contrary is, of course,

far more probable. Since the time when Freud himself was a

neurophysiologist, neurophysiologists have been emphasizing

on what conservative lines the central nervous systems of

higher species are built. So far from the neural equipment of

early design being scrapped, the neural equipment of higher

species incorporates within itself all the earlier design features

and then adds to it new systems that modify, and sometimes

override, the activities of the old; in that way more complex

and elaborate behaviour becomes possible. If the early and

simpler versions of neural equipment are an integral part of

neural equipment of advanced design, it is more than likely

that the same applies to behavioural equipment. It would

indeed be very strange if, even in the most advanced behavioural

equipment of which we know, early design features did not play

a significant part.

There is in fact good reason to think that in the early infancy
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of man most of the behavioural systems in working order are

simple ones and integrated as chains. As development goes

forward, goal-corrected systems become more evident, environ-

mental and organismic models are elaborated, and integrates

become organized as plan hierarchies. Linguistic skill soon

enables models to become more adequate and hierarchical

organization to be extended, yet young children (and also older

ones) are still quick to resort to behaviour organized in rela-

tively simple ways. Because there is evidence that much psycho-

pathology originates in early life, the ontogenesis of man's

behavioural equipment is of special interest to psychoanalysis.

In later chapters discussion of this theme is resumed.

So far the discussion has been confined, first, to a description

of the kinds of control system that may account for units of

instinctive behaviour, and, secondly, to the principles on which

such control systems may be organized so as to produce the

kinds of complex and purposive behavioural sequences that are

to be observed in real life. It is time now to consider more

systematically a little of what is known of the conditions that

lead an animal at any one moment to behave in one way rather

than another; or, in other words, what is known of the causal

conditions that underlie some particular behaviour. This dis-

cussion, it will be found, takes us back repeatedly to the organi-

zation of behaviour. The way in which instinctive behaviour is

initiated and the way in which it is organized are in fact closely

interconnected.
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Chapter 6

Causation of Instinctive Behaviour

Activation and termination of behavioural systems

Starting and Stopping: Classes of Causal Factor

At the present stage of exposition an adult animal is pictured

as possessing an elaborate behavioural equipment that com-

prises a very large but finite number of behavioural systems

that are organized in chains or hierarchies, or a mixture of the

two, and that, when activated, lead to behavioural sequences

of greater or less complexity each of which commonly promotes

survival of individual and /or species. The precise forms the

systems take in a particular individual are, as always, a product

of gene action and environment; and, dependent on species and

system, the forms they take are more or less stable environ-

mentally. In addition to the more stable behavioural systems

responsible for instinctive behaviour, animals are equipped with

many others that are environmentally labile and in the develop-

ment of which learning plays a very large part (though they

are not our concern here). Given this varied equipment, then,

the question that confronts us is why one part of it is in action

at one time and another part at another.

The first thing to recognize is that, so long as an animal is

alive, one or another part of its behavioural equipment is

bound to be in action. Animal life is behaviour, even if it is only

the behaviour of sleep. Since our task as psychologists is not

that of solving the riddle of life, we are not called upon to

explain why an animal behaves but only why at any one time

it behaves in this way rather than that, and why, when it is

behaving in any particular way, it does so more intensely at

some times than at others.

One approach to the problem is to consider the activity

of physiological systems. Most physiological systems are in

constant simultaneous activity. The cardiovascular system, the

respiratory, the excretory, are permanently at work; and,
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whilst the digestive and the reproductive are more episodic in

their operation, their activities are not usually incompatible

with those of other physiological systems and so can be in

operation simultaneously with them. In other words, physio-

logical systems can all be in action together: there is no problem

of stopping one in order to start another.

Nevertheless, when we come to consider activities comprised

within any one physiological system, issues of starting and

stopping do arise : this is because one activity is often incom-

patible with another. For example, ever since Sherrington

formulated the principle of reciprocal inhibition it has been

recognized that, if a limb is to be extended, not only must the

extensor muscles be contracted but simultaneous contraction of

the flexors must be avoided. The mechanism controlling exten-

sion therefore sends out two signals, one that activates extensors

and another that inactivates flexors. When flexion is required

an opposite pair of signals is sent out. Reciprocal activity of an

analogous kind occurs in the cardiovascular system. During

muscular exertion blood supply to the muscles is increased by

dilation of blood vessels and, because blood volume is limited,

blood supply to the viscera is decreased by contraction of

visceral blood vessels. After a heavy meal the position is

reversed. Any one pattern of physiological activity, therefore,

occurs only episodically, the reason being that the activity of

one pattern is commonly incompatible with activity of others.

The activity of behavioural systems is similarly episodic and

for the same reason. Though it is often possible to do two

things at once, more than a limited number are not possible

simultaneously, and not infrequently to behave in one way is

incompatible with behaving in another. Sometimes two sorts

of behaviour compete for the same effectors: a bird cannot

simultanously build a nest and search for food. Sometimes two

sorts of behaviour require different sorts of environment: a

rabbit cannot simultaneously graze grass and hide in a burrow.

Sometimes two sorts of behaviour lead to contrary conse-

quences: to attack another creature is not compatible with

protecting it. Again and again, therefore, to behave in one way
entails not behaving in very many others. This means that in
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order to understand the working of behavioural systems it is

necessary to explain why one system starts up and another

stops. It is also necessary to know how it comes about that one

system is selected for action in preference to another and what

happens when two or more systems are in action at once.

In the determination of why one behavioural system is

activated rather than another at least five classes of causal

factor are at work. Some are relatively specific to particular

behavioural systems, others are more general. The most specific

are the way in which the behavioural systems are organized

within the cns and the presence or absence of special objects

in the environment. Hormones, also, are fairly specific in their

influence on behaviour. The least specific factors are the current

state of activity of the cns and the total stimulation impinging

at the time. As a rule all five classes of factor are acting to-

gether. Since, moreover, each class of factor interacts with all

the others, the texture of causal conditions is as intricate as a

Persian carpet.

Some schools of behaviour theory favour the concept of a

limited number of rather general drives; Hinde (1966), on the

other hand, argues strongly against it. His is the position

adopted here; reasons are set out in the latter half of Chapter 8.

Roles of Specific Causal Factors

In considering the parts played by causal factors having fairly

specific effects let us start with the role of hormones. In birds

and mammals the presence in the blood stream of high levels

of one or another sex hormone is apt to be accompanied by

certain typical sorts of sexual behaviour, whilst at the same time

behaviour of other sorts is conspicuous by its absence.

In members of both sexes of the three-spined stickleback, for

example, the presence of high levels of male sex hormones

makes all the following activities more probable

:

Fighting

:

biting

threatening

fleeing
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Nest-building : collecting

glueing

boring

Courting: zig-zag dance

leading, etc.

Simultaneously, a number of other activities are made less

probable, either by the direct action of the hormone itself on

the cns or because the stickleback is too busy fighting, nest-

building, or courting to engage in them. Included in the less

probable are schooling with other sticklebacks and migrating

to fresh territories.

Research shows that in this species members of both sexes

are equipped with behavioural systems that can give rise to

masculine behaviour (and also to feminine) and that the

particular set of systems that becomes active is in large part

determined by hormone level. Yet at any one time, with a given

level of male hormone, only one or two of the many possible

masculine activities that are potentiated are in fact executed;

which shows that causal factors other than hormone level are

at work also. In this and similar examples some of the other

causal factors that are of particular importance are environ-

mental ones. Thus the presence of another male is likely to lead

to fighting behaviour, whereas the presence of a ripe female is

likely to lead to courting. This shows how the exhibition of each

particular bit of behaviour is determined neither by hormone

level alone nor by environmental stimulus 1 alone but by both

acting in co-operation (and in co-operation not only with each

other but with other factors as well).

In this example, it is to be noted, the role of hormone and

the role of environmental stimulus are different : whereas hor-

mone level potentiates a large number of behavioural systems

(and 'depotentiates' others), environmental stimuli tend to

activate particular systems. Thus there is a hierarchical organ-

ization of causes and the hormone is acting at a higher point

l.The term 'environmental stimulus' begs a number of questions: see

discussion at the end of this chapter (p 136).
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in it. In other cases, as we shall see, the roles of hormone and

environment may be reversed : for example, stimuli from the

environment may in large part determine hormone level.

Before we examine further the role of environmental factors,

it may be useful to consider briefly the organization of be-

haviour by means of causal hierarchy, a principle to which

Tinbergen (1951) first drew attention.

In the example of stickleback behaviour just given it was seen

that the causal factor acting at a high point in the causal

hierarchy is hormone level. In the next example the 'senior'

causal factor is of a different sort : it is excitation at a particular

part of thecNs.

By means of experiments using electrical stimulation of the

brain-stem of an intact animal (chicken), von Hoist and von St

Paul (1963) have analysed the ways in which the behavioural

repertoire itself comprises a very large but finite number of

behavioural units, such as clucking, crowing, pecking, fleeing,

sitting, feeding, standing still. Not only can each of these units

be made to occur in isolation but most of them can be made

to occur as parts of a number of different and more complex

sequences. Sitting, for example, can be a part of sleeping or of

brooding, and it may also occur as pure sitting; cackling can

succeed fleeing as well as egg-laying; looking around, standing

up, or running can occur as parts of numerous different

behavioural sequences. These findings, with other ones, lead

the authors to conclude that in the chicken there are at least

three levels at which behaviour is integrated, ranging from the

simple unit to the level of a complex sequence of units. Some

features of this integration could be organized by means of

chains, but it is evident that any chain-organized sequences

must be subordinate, in a hierarchical sense, to some other

organization which determines which of several possible chain-

linked sequences are to be performed. Were there not this

superordinate control system, behavioural unit Q would always

have to be preceded by P and followed by R, whereas observa-

tion shows that unit Q can in fact appear in many other

contexts.

Another feature in the causal organization of behaviour
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which this series of experiments illustrates is the critical part

played by environmental stimuli of special sorts. Thus it is

possible to stimulate a chicken's brain in such a way that simple

sequences of behaviour are exhibited, but certain of the more

complex sequences cannot (at least at present) be made to

occur by electrical stimulation alone. For example, if attack by

a cock on a rival or on an enemy is to be exhibited, the presence

of at least a suitable dummy is required. This shows again how
behavioural systems are designed to fit particular environments

and, in this case, how the behaviour to which a system gives

rise may be unable to occur unless the environment provides

the 'right' stimulation.

In other cases, on the other hand, hormone level and /or the

state of the cns may be such that an activity may occur even

in the absence of the 'right' stimulation from the environment.

This leads to the so-called vacuum activities. An example,

described by Lorenz, is of a starling that obtained all its food

from a dish but nonetheless from time to time went through all

the aerial motions of chasing, catching, and swallowing a fly,

even though there was no fly there.

The part played by the way in which behavioural systems are

organized within the cns was touched on in the preceding

chapter. When systems are organized as chains with proprio-

ceptive or exteroceptive feedback, the signals that terminate one

sort of behaviour are often the same as those that activate the

system next in the chain. The way in which the cns is organized

can also influence the priorities of different systems by other

means. Thus, whenever behaviour of one sort occurs the prob-

ability of its occurring again is likely to be either increased or

decreased; and the change may even be in one direction in the

short run and in the opposite direction over a longer period.

For example, after a male has copulated with ejaculation the

likelihood of his copulating again soon is usually much reduced,

though over a longer period it may be raised. As a rule, too,

the performance of one sort of behaviour influences in one

direction or another the likelihood of other sorts of behaviour

being exhibited. After becoming adult an aphid flies for a

while and then settles to lay eggs. Research shows that initially
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the aphid is not disposed to settle, even when a suitable leaf is

provided, but only to fly. Once it has flown for a time, however,

it becomes less prone to fly and more prone to settle; indeed,

the longer it flies the more prone does it become to settle and

the longer will it remain settled. Thus the activity of flying

lowers the threshold for settling.

It has already been said that not only do the different

classes of factor, hormones, characteristics of cns, and environ-

mental stimuli, contribute jointly towards disposing an animal

to behave in one way rather than another, but that the classes

of factor interact constantly with each other. Hormone output

is influenced by environmental stimuli and by autonomous

processes in the cns; environmental stimuli are encountered

because behaviour initiated by hormones or by other changes in

the cns brings the animal into new environmental situations;

how behavioural systems in the cns come to be organized is

determined in part by the particular environmental stimuli

met with and in part also by hormone levels occurring during

development.

Hormones influence behaviour by acting in one or both of

two different ways: sometimes a hormone acts directly on a

particular part or parts of the cns, making some behavioural

systems more responsive and others perhaps less so; sometimes

it acts on certain peripheral organs, for example on one sort of

sensory nerve-ending in a particular skin area, thereby making

that area, and so the animal, more sensitive to particular

stimuli coming from the environment. To illustrate a few of

these complex interconnections, two examples are given. The
first concerns nest-building and egg-laying by canaries; the

second, maternal behaviour of the rat.

The causal factors leading to nest-building and laying by a

female canary have been the subject of systematic research by

Hinde (1965b). In the female canary, as in many other bird

species, changes in the environment (increased light and /or

raised temperature) cause changes in the female's endocrine

state as a result of which she associates with a male. Next,

stimuli from the male accelerate oestrogen production in the

female and this causes her to build a nest. Thenceforward the
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presence of the male continues to be of great importance, whilst

the existence of a partly built nest, within which the female is

prone to sit, plays a prominent and additional causal role in

her behaviour. Because of the endocrine changes that have

already taken place, the female's breast has become defeathered

and vascular and is more sensitive to the tactile stimulation

that reaches her when she sits in the nest. This tactile stimula-

tion from the nest-cup then has at least three different effects on

her behaviour. Immediately, such stimulation influences certain

of her nest-building movements. Over a period of minutes, it

influences the frequency of her visits to the nest and the nature

of the nest material that she selects. Over a longer period, it

causes further endocrine changes that result in her laying her

eggs earlier than she would otherwise do. At the next stage of

the reproductive process stimulation reaching the female from

the nest and eggs plays a part by affecting her incubating

behaviour.

In this sequence of behaviour, executed over a period of

many weeks, successive behavioural systems become first active

and later inactive. The activation of some systems is caused

largely by endocrine levels and that of others largely by en-

vironmental stimulation, but, in addition to this, endocrine level

is itself largely a result of environmental stimulation, and the

particular stimulation received from the environment is itself

a result of actions, or of an increased sensitivity, the cause of

which was a previous endocrine level. Complex though the

series of interactions depicted is, this description is in fact an

oversimplified version of the real thing.

Complex series of interactions of a comparable kind between

hormone level, environmental stimulation, and organization

within the cns are now known to play causal roles also in the

behaviour of lower mammals. Amongst a number of investi-

gators who have studied the reproductive behaviour of the

laboratory rat, Beach (e.g. 1965) has been a pioneer and has

contributed much to an understanding of sexual behaviour.

More recently Rosenblatt (1965) has analysed further some of

the causal factors that elicit maternal behaviour. In particular,

he has been interested to discover how the behaviour of a
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mother rat is changed so that at each phase of the offspring's

development her behaviour is appropriate to them.

Maternal behaviour in the rat has three main components:

nest-building, nursing, and retrieving. Over a period of about

four weeks one or more of these components are to be seen;

after that they are seen no more. The whole cycle of maternal

behaviour can be divided into some four phases during each of

which details of behaviour differ. These four phases are:

a. the final days of pregnancy during which a very little nest-

building may occur;

b. the three or four days starting at parturition during which

all components of maternal behaviour are shown, and the

mother initiates almost all interaction with the pups;

c. the remaining days of the first fortnight, a maintenance

period, during which the whole repertoire of maternal be-

haviour continues to be exhibited at full strength, still mostly

on the initiative of the mother;

d. the third and fourth weeks after parturition during which

the mother increasingly leaves the initiative for interaction

to the young, and during which the amount of nest-building,

retrieving, and nursing she does is steadily reduced until

finally it disappears altogether.

In the ordinary course of events these phases of maternal

behaviour are nicely synchronized to suit the condition of the

pups. Until the end of the second week the pups are without

sight and hearing, and rely mainly on contact stimulation.

Though they are able to crawl rather earlier, not until the end

of the second week are they able to walk. Once they are two

weeks old, however, the pups become much more independent.

They start leaving the nest, they initiate suckling and also social

interaction with litter-mates. After four weeks they can fend

for themselves.

Now in analysing the maternal behaviour cycle it is useful to

distinguish between maternal state and maternal behaviour.

Any particular bit of maternal behaviour is very sensitive to

stimuli from the environment: for example, when the nest is
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disarrayed nest-building starts at once; when a pup has strayed,

it is retrieved. Even so, such behaviour occurs only when the

mother is in a certain condition, termed her 'maternal state'.
2

What this means is that certain causal factors are operating at

a higher point in a hierarchical organization and are thus deter-

mining maternal state, whilst another set of causal conditions

is operating at a lower level and is thus determining the par-

ticular behaviour that is shown.

The questions the researchers set out to answer were: What
causal factors account for a mother rat's developing a maternal

state? What causal factors account for the subsequent changes

in and ultimate disappearance of maternal state? And to what

extent are these changes due to hormonal changes occurring in

the mother irrespective of environmental stimuli and to what

extent to stimulation coming from the pups, stimulation which,

of course, changes as the pups get older and more active? To
answer these questions a series of experiments was conducted

in which test pups of various ages were placed with mothers

at different phases of the maternal cycle, whilst the mother's

own pups either remained with her or were removed from her

for periods of days at different phases of the cycle.

The main conclusions to be drawn are as follows

:

(a) Even when given newborn test pups, females still pregnant

do not nurse or retrieve and do hardly any nest-building,

whereas they do all these things immediately after parturition.

This shows that stimulation from pups cannot be the main

cause of the onset of maternal state. The causal factor may be

some proprioceptive feedback from the pelvic tissues occurring

during the process of parturition itself or, and probably more
likely, it may be a shift in hormonal balance that occurs

abruptly after parturition, when placental hormones are cut

out; but both factors could well play a part.

(b) Since maternal state wanes rapidly if pups are removed

from mother for a few days immediately after parturition,

stimulation from pups evidently plays an important part in

2. Rosenblatt uses the term 'maternal mood', but as a rule the term

'mood' is used to refer to a condition that lasts for a shorter period than the

days or weeks of 'maternal state'.
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maintaining the maternal state during those days - probably by

ensuring that hormonal levels are maintained.

(c) Since removal of pups for a similar length of time at later

phases of the cycle has much less effect on maternal state, it

seems that after a few days hormonal levels are much less

dependent on stimulation from pups. Even so, it is found that,

should pups be removed from the mother nine or more days

after parturition, maternal state wanes more readily than it

does when pups remain with her; this shows that maintenance

of the maternal cycle continues to be dependent in some

measure on stimulation received from pups.

(d) In the final phase of the cycle, maternal state wanes

inexorably and this occurs even when the mother's own 'elderly'

and active pups are replaced by young ones for test purposes.

This shows that initiation of this phase of the cycle is influenced

only slightly by the changing stimulation coming from the in-

creasingly active pups and is due presumably to autonomous

internal changes in the mother.

Thus once again it is found that a change occurring within

an animal, in all likelihood a change in hormonal level, leads

to changes in her behaviour, e.g. care of young, that result in

her receiving stimulation from the environment, which itself has

an effect on her hormonal level, and that that again influences

her behaviour, and perhaps her sensitivity, and so the kind of

stimulation that she receives. The more adequately any sequence

of instinctive behaviour is analysed the more certain are inter-

active cycles of this kind to be found. Since they occur in lower

mammals, it must be expected that in due course they will be

identified in higher mammals, in primates, and in man himself.

Throughout these chapters the fact that behaviour is not only

initiated but also terminated has been emphasized; no action

persists for ever. The factors that cause behaviour to cease are

clearly just as complex as those that cause it to start. All

potential for maternal behaviour in the rat is absent when

hormonal level has fallen below a certain level, or at least when

hormonal balance has changed. Nest-building by a canary

ceases when stimulation is received from the nest just com-

pleted - for it is resumed immediately should that nest be re-
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moved. Feeding behaviour of a dog ceases when there is nutrient

food in the stomach and long before there has been any

absorption of it into the blood stream. Thus different sorts of

behaviour in different species are terminated by one or another

different class of factor - in these examples by hormonal level,

by exteroceptive stimulation, and by interoceptive stimulation,

respectively. Termination is due not to a running down of some

clockwork mechanism or to the running out of some psychical

energy but to a specific signal. A game of football ends because

a whistle blows, not because the players' energy is exhausted. A
stream of cars stops because they meet a red light, not because

they have run out of petrol. So with behavioural systems.

The signals responsible for the termination of a sequence

of behaviour are usually termed by ethologists 'consummatory

stimuli', though as the opposite of eliciting or initiating stimuli

they are better called 'terminating stimuli'. As the examples

already given show, terminating stimuli are of as many different

kinds as those that initiate behaviour and those that orient it.

In each case, signals are received by the behavioural systems

concerned by way of any of the three classes of sense organ -

exteroceptive, proprioceptive, and interoceptive - and some-

times by more than one class of sense organ at once.

Sometimes the stimuli that terminate a sequence of behaviour

are received by an animal when and because it performs a par-

ticular act. This act, known as a consummatory act, is readily

identifiable for systems in which the predictable outcome is a

time-limited event. Orgasm is a well-known example. For

systems in which the predictable outcome is a condition that

extends indefinitely over time - location in a particular territory,

for example - it is not possible to identify any consummatory

act and the concept does not apply.

In the case of goal-corrected behavioural systems it is

necessary to distinguish carefully between stimuli that guide

behaviour towards a set-goal, i.e. orienting stimuli, and stimuli

that bring a sequence of behaviour to an end, i.e. terminating

stimuli. Because both classes of stimuli are likely to originate in

the same source, namely the goal-object, they are easily con-

fused. An example will help to make clear the distinction. In
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following a moving object, a young gosling is oriented by

reception of visual and /or auditory stimuli from the object, on

which it is homing. The stimuli that terminate the behaviour

may, however, be of another kind, namely tactile; if the gosling

is alarmed it is only when it receives tactile stimuli of a certain

sort that following behaviour ceases. In this case visual and

auditory stimuli from the goal-object orient behaviour, whereas

tactile stimuli from the same goal-object terminate it.

Terminating stimuli must also be distinguished from in-

hibitory stimuli. Sometimes all the causal factors necessary for

a behavioural system to be active are present but it is in fact

inactive because of the simultaneous presence of inhibiting

stimuli. Whereas terminating stimuli bring a sequence of be-

haviour to an end, inhibitory stimuli prevent its being started.

Thus a behavioural system may be inactive for two quite

different reasons

:

a. the causal factors necessary for its activation are not all

present; or, which is the same thing, the causal factors leading

to its termination are present;

b. the necessary activating factors are present and the ter-

minating factors absent, but there are present also inhibitory

stimuli that prevent the activating factors having an effect.

Such inhibitory stimuli usually originate in some other

behavioural system that is also on the brink of activity. This

leads to a consideration of what happens when incompatible

behavioural systems are activated simultaneously - the topic of

a later section of the chapter.

Roles of Nonspecific Causal Factors

Thus far little has been said about causal factors that have

a general effect on behaviour rather than a specific one. The

factors concerned are the arousal state of the cns and the total

level and /or patterning of stimulation that the animal is re-

ceiving. As usual the two are closely interrelated.

The effects that these general factors have on behaviour are

chiefly to determine: (a) whether a stimulus is responded to

at all, (b) the degree of sensory discrimination shown, (c) the
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speed of response, and (d) whether the response is organized

or disorganized. There is no evidence that these factors have

much influence on which behavioural system is activated and

which not.

Evidence shows that, if a specific stimulus is to be responded

to by behaviour, the mammalian cortex must be in a state of

arousal (as measured by eeg), and shows also that the condi-

tion of the cortex is in great measure determined by the con-

dition of the brain-stem reticular formation, which, in turn, is

much influenced by the total stimulation received by the animal,

irrespective of sensory mode. Up to a certain threshold, the

more stimulation, through any of its sense organs, that an

animal is receiving the greater its arousal and the more efficient

its behaviour: sensory discrimination improves and reaction

time is shortened. Above a certain level, however, efficiency

may be diminished; and, when in an experimental situation

total stimulation is very greatly increased, behaviour becomes

completely disorganized. The same occurs when stimulation is

much diminished, as in sensory deprivation experiments. These

findings strongly suggest that there is an optimum level of

sensory input at which responsiveness and efficiency are at their

best. This optimum level may well be different for different

sorts of behavioural system.

Some workers have interpreted these findings to indicate that

the most significant variable is the total quantity of stimulation

an animal receives, and have postulated 'general level of activa-

tion' and 'general drive' as useful concepts. As we have seen,

Hinde (1966) calls these conclusions in question. He emphasizes

that in sensory deprivation experiments not only is the quantity

of stimulation reduced but patterning is greatly diminished also.

The same is probably true in experiments on the effect of sen-

sory overload : bombarded by excessive stimulation an animal's

pattern-recognition may fail. Hinde tends to the view that

integrated behaviour is probably dependent more on regular

relationships between patterned sensory inputs than on quanti-

tative factors alone - a view supported by the results of neuro-

physiological experiment (Pribram, 1967).
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Incompatible behavioural systems : results of

simultaneous activation

In the previous section it was tacitly assumed that behavioural

systems tend to be active only one at a time. It is, however, by

no means uncommon for more than one system to be active at

once. Here we consider some of the behaviour that results when

two or more systems are active simultaneously.

The behaviour to which the activation of one behavioural

system leads may be highly compatible with the behaviour to

which activation of another system leads; or it may be highly

incompatible with it; or some parts of one may be compatible

with some parts of the other, whilst other parts of each are

incompatible with each other. It is not surprising, therefore,

that the kind of behaviour that results when two systems are

active at once varies very greatly. Sometimes elements of both

behavioural patterns are exhibited, sometimes elements of only

one, and sometimes elements of neither. In some cases the

resulting behaviour is excellently suited to the situation, in

others it is the reverse. In some cases, indeed, the behaviour

that results when two incompatible behavioural systems are

active simultaneously is of a kind that suggests pathology.

To simplify presentation in this section a new terminology is

used. Whenever there are grounds for believing that a certain

behavioural system is active though the behaviour to which it

gives rise is hardly apparent, it will be said that the animal has

a 'tendency' of a certain sort, for example a tendency to flee.

Now to postulate a tendency to a certain sort of behaviour

when such behaviour is hardly apparent raises methodological

problems to which attention must be given. How do we know,

it will be said, that any such tendency is present? What kind

of evidence makes it legitimate to infer that a behavioural

system is active even when the behaviour for which it is

ordinarily responsible is absent? The methodological problem

is, of course, familiar to psychoanalysts who often maintain

that, even though a person's overt behaviour is of one sort, moti-

vation of quite another sort is present as well.

It is not without interest that the two disciplines, ethology
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and psychoanalysis, when confronted with the same methodo-

logical challenge, give the same answer. Whether the behaviour

occurs in animal or man, the main reason for inferring the

presence of a hidden tendency is that that tendency reveals

itself in occasional and incomplete sequences of behaviour.

Sometimes such behaviour, or a fragment of such behaviour,

occurs simultaneously with the dominant behaviour and results

in slight oscillation. At other times the hidden tendency can be

inferred because, after the dominant behaviour is completed,

a short sequence of the other sort is seen; in other cases be-

haviour expressing a hidden tendency may appear briefly

before the dominant behaviour takes command. For both the

ethologist and the psychoanalyst it has been attention to such

details of behaviour that has given insight and led to scientific

advance.

Psychoanalysts, it is true, use an additional class of data in

making inferences regarding hidden tendencies, a class of data

not available to ethologists. This comprises reports made by a

patient regarding his thoughts and feelings. Since the place

that thoughts and feelings are assigned in the present theoretical

schema is described in the next chapter, further discussion of

them is postponed.

To return now to the behavioural data that psychoanalysts

share with ethologists : a few of the many types of behaviour

that can result when two tendencies are present simultaneously

but are in some degree incompatible with one another are des-

cribed below.

Behavioural Sequences deriving from

Both Tendencies are Exhibited

Alternating behaviour. In some cases behaviour deriving

from both tendencies is exhibited in such a way that be-

haviour of one sort alternates with that of the other sort.

Although it sounds as though the result would be unfavourable,

it is by no means necessarily so. There are, for example, many
instances of this type in the courtship behaviour of fish and

birds, since in very many species courtship is found to be a

complex alternation of aggressive, sexual, and escape behaviour.
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A male chaffinch, for example, starts his courtship by being

aggressive, then gradually becomes subordinate to the female

and behaves as though afraid of her. Henceforward there is

conflict between his tendency to flee from her and his tendency

to make sexual advances, and his behaviour alternates between

expressions of the one and of the other. Copulation, nonethe-

less, is commonly achieved.

Intention movements, combined behaviour, and compromise

behaviour

Not infrequently when in a conflict situation an animal, unable

to express fully one of its tendencies, nevertheless shows an

incomplete movement belonging to that tendency; for example,

when in a conflict between staying and flying, a bird may re-

peatedly exhibit most of the behaviour of take-off without

actually doing so. This is termed an 'intention movement'.

Intention movements are common in mammals, including

man. They afford important clues whereby we judge the motives

and likely behaviour of other people.

On occasion, intention movements derived from two con-

flicting behavioural tendencies may be present together and

result in behaviour that is a patchwork of both. On other occa-

sions an intention movement or other behavioural element that

is common to both tendencies is exhibited on its own.

Behavioural Sequences deriving from only One Tendency are

Exhibited

Perhaps the commonest outcome of conflict is that the

behaviour shown derives entirely from one tendency and not

at all from the other; in other words, the expression of the

second tendency is completely inhibited. A small bird quietly

feeding may, for example, dash for cover when a hawk appears.

Since we can presume that factors causing feeding are still

present and that the small bird would have continued feeding

had the hawk not appeared, it seems safe to conclude that,

though feeding behaviour is inhibited, the tendency to feed

persists. An outcome of this kind is in fact so frequent as to be

commonplace; and there are probably a multitude of different
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ways by which inhibition of one of two such conflicting tend-

encies is effected - from automatic processes of which we are

unaware to conscious deliberation and decision. Since very

many behavioural systems are incompatible with each other, it

seems probable that for most animals a state in which one or

more systems are being inhibited is the usual one.

Although in such cases the behavioural outcome is com-
monly unequivocal and of obvious survival value, there are

other cases where it is not. For example, inhibition of a com-
peting tendency may be unstable or inefficient and the result be

alternating behaviour of a non-functional kind. Another out-

come may be the sort of behaviour that is known to psycho-

analysts as 'displacement' and to ethologists as 'redirection'.

Here the individual, seized by conflicting tendencies, exhibits a

behavioural sequence that is a true expression of one of the two

tendencies but directs it towards an object other than that

which elicited it. A familiar example is when a dominant animal

threatens a subordinate and so elicits in the latter both attack

and escape behaviour; the subordinate animal may then express

attack but do so not towards the dominant animal but towards

an animal still more subordinate. Such redirection of aggression

towards a subordinate animal has been observed frequently in

primate groups in the wild and is, of course, extremely com-

mon in human groups.

A special sort of redirected behaviour to which humans are

prone but which is not met with in lower animals occurs when

the object towards which behaviour is redirected is a symbolic

one. Examples are aggression directed towards an effigy of the

original object and attachment behaviour directed towards a

national symbol, e.g. flag or anthem.

The Behavioural Sequences Exhibited derive not from the

Conflicting Tendencies but from Others

Sometimes when two tendencies are present, e.g. to turn to

the left and also to the right, they cancel each other out and no

behaviour of any sort results.

Not infrequently, however, although behaviour deriving

from neither tendency is exhibited, the animal does something
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quite different. For example, during a battle between two gulls,

each of which has tendencies both to attack the other and to

fly away, one bird may suddenly start preening or nest-building.

Such behaviour appears entirely irrelevant to the situation and

is termed by ethologists a 'displacement activity'.

How this apparently irrelevant behaviour is caused has been

and still is the subject of much debate. One idea was that a

displacement activity is caused by factors different from those

producing the same behaviour in a normal context; and the

notion of a 'spark-over' of energy from one (or both) of the

conflicting tendencies not expressed became current. Now that

this type of explanation has been abandoned, together with the

energy model from which it sprang, a number of alternatives

are under consideration.

One explanation derives from the fact that most displace-

ment activities are activities, such as grazing or preening, that

the animal performs frequently and that are easily elicited. One
of them occurs as a displacement activity, it is suggested, be-

cause causal factors which normally activate its behavioural

system are present most of the time but, during quite long

periods, the behaviour itself is inhibited because, other activities

are taking priority. Once two such priority activities cancel

each other out, however, through being in conflict with each

other, the previously inhibited behaviour has its chance: it

becomes disinhibited.

Much experimental evidence supports the disinhibition hypo-

thesis. A common displacement activity in birds is preening

their feathers, and one of the conflict situations in which it

occurs is when a gull has tendencies both to incubate eggs and

to flee from something alarming. Experiments aimed to deter-

mine in exactly what conditions such displacement preening

occurs suggest that it does so when the two tendencies are in

balance, for example when both incubation and escape tend-

encies are strong or when both are weak, so that they exactly

cancel each other out. Furthermore, the fact that displacement

preening, like ordinary preening, occurs more frequently during

and after rain shows that it is influenced by the same external

factors as ordinary preening is.

134



Causation of Instinctive Behaviour

Whilst many displacement activities seem to be due to dis-

inhibition, others seem to be a by-product of autonomic activity

that has been aroused in the conflict situation. For example,

during a territorial tussle, in which a bird is torn between

tendencies to attack and to flee, it may suddenly start drinking.

This, it is suggested, may be a result of dryness of the throat,

which is itself a consequence of the autonomic activity asso-

ciated with fear responses.

Yet other explanations have been advanced to account for

the occurrence of displacement activities. It may well be that

different types of displacement activity are caused in different

ways.

Activities which appear completely out of context and are

therefore similar to the displacement activities of ethology are,

of course, common in human neurosis. Recognition of their

existence was, indeed, one of the principal reasons that led

Freud to advance a theory of instinct that pictured psychical

energy as being conducted down pipes and as apt to be diverted

from one pipe to another - on the analogy of water. The chang-

ing views of ethologists about displacement activities are of

much interest as showing not only that in their theorizing

ethologists are struggling with problems very similar to those

that confront psychoanalysts, but also that theories other than

those based on psychical energy have been elaborated and are

ready for consideration by clinicians.

The same may be said of regression, namely, the return to

juvenile behaviour by an adult when adult behaviour is

thwarted, either by conflict or in some other way. It is now

well known that such behaviour occurs as readily in animals as

it does in man. To explain it, ethologists have considered two

sorts of theory. The first is that the animal, when faced with a

problem, is returning to a way of solving it that had proved

successful during its immaturity. The second is that regression

is a special form of displacement activity : when adult patterns

of behaviour cancel one another out a juvenile pattern, always

latently active, gets an innings. It is not improbable that both

these explanations, and perhaps others also, are required to

account for all cases of regressive behaviour.

135



Instinctive Behaviour

Sensory input and its transformation

Throughout the chapter so far the term 'environmental

stimulus' has been employed to refer to environmental events

that play a role in activating or terminating instinctive be-

haviour. The concept of stimulus, however, is not a simple one.

Events that act as stimuli to behaviour in one animal are per-

haps not noticed by another. Events that are seen as alarming

by one individual are treated as of no account by another,

What then is a stimulus and how is it related to happenings in

the environment?

Research by neurophysiologists during the past two decades

has drawn attention to the way in which sensory input is

regulated and transformed by the activity of the cns. When
first received sensory input, derived from an environmental

event, is assessed. If judged of no importance, it is blanked off.

If judged otherwise, it is amplified and, if then judged relevant

(and not too overwhelming in its implications), its import for

action is determined; appropriate messages are then forwarded

to motor areas.

Such assessing ^nd regulating of sensory input are major and

skilled activities of the sensory areas of the brain. Once decided

upon, a reduction or an amplification of sensory input is

effected by means of efferent messages, carried by special

efferent nerves that travel from the sensory areas of the brain

either to the sense organs themselves or to ganglia situated on
the efferent tracts; the moment-to-moment responsiveness of

sense organ or ganglion is thereby controlled (Livingston,

1959). 3

Experimental evidence suggests that the regulation of recep-

tor events can be carried out at one or at several of many levels

in the nervous system. For example, a blinding flash leads to

constriction of pupil and closing of lids. It may lead also to

averting of face and flight. Conversely, sight of an attractive

girl may lead to an opposite series of responses. In each case,

3. The significance for the theory of defence of central control of sensory

input and processing is discussed in Volume III.
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some responses are organized as reflexes, others as fixed actions,

and others again perhaps as plans, and control of the response

is exercised either peripherally or more centrally.

Assessing of input, whether it be initial unregulated input

or subsequent regulated input, is a skilled task. It necessitates

interpreting the input in terms either of standards established

by previous experience or of such other previously stored in-

formation that appears relevant, itself a skilled job of informa-

tion retrieval, and then judging the resulting interpretation in

terms of action to be taken. Such assessing and judging, it seems

likely, are also carried on at many levels of the cns, in some

instances at one level only, in others at several successively. The

higher the level at which processes are dealt with the more

discriminated the behaviour that can be selected, including

behaviour organized as plans with set-goals. To make such

plans requires, of course, reference to models of environment

and organism (see Chapter 5).

Not infrequently in man the processes of assessing and judg-

ing are conscious and the interpreted input is experienced in

terms of value, such as 'interesting' or 'uninteresting', 'pleasant'

or 'disagreeable', 'satisfying' or 'frustrating'. This leads to a

consideration of feeling and emotion.
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Chapter 7

Appraising and Selecting:

Feeling and Emotion

The movements of expression in the face and body, whatever their

origin may have been, are in themselves of much importance for our

welfare. They serve as the first means of communication between

the mother and her infant; she smiles approval, and this encourages

her child on the right path, or frowns disapproval. The movements

of expression give vividness and energy to our spoken words. They

reveal the thoughts and intentions of others more truly than do

words, which may be falsified. . . . These results follow partly from

the intimate relation which exists between almost all the emotions

and their outward manifestation . .

.

CHARLES DARWIN (1872)

Introduction

In clinical circles it is usual for affects, feelings, and emotions

to be referred to as though they were causative of behaviour.

That is one reason for discussing them at this point. Another

is that every good clinician uses the language of feeling and

emotion to communicate with his patients - as everyone does

in his communication with others in everyday life. Both the

clinician and other readers may therefore already be impatient

to know the place that feeling and emotion are assigned in the

theory of instinctive behaviour advanced.

Briefly, the view taken is that all, or at least most, of what

are termed (rather indiscriminately) affects, feelings, and emo-

tions are phases of an individual's intuitive appraisals either of

his own organismic states and urges to act or of the succession

of environmental situations in which he finds himself. These

appraising processes have often, but not always, the very special

property of being experienced as feelings, or, to use better

terminology, as felt. Because an individual is often aware of

these processes, they commonly provide him with a monitoring

service regarding his own states, urges, and situations. At the
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same time, because they are usually accompanied by distinctive

facial expressions, bodily postures, and incipient movements,

they usually provide valuable information to his companions.

A central part of this thesis is that, since these appraising

processes may or may not be felt, it is the appraising pro-

cesses rather than the feeling and emotion that require first

attention. The fact that appraising processes are not always

felt provides a clue to understanding the ambiguous but clini-

cally useful concept of 'unconscious feeling'.

Appraising processes, then, are conceived as having three

roles. The first is that of appraising changing environments and

organismic states, including tendencies to act; as such, whether

felt or unfelt (conscious or unconscious), the processes are play-

ing a vital role in the control of behaviour. The second is that

of providing a monitoring service to the individual as a sentient

being. The third is that of providing a communicative service

to others.

The first and third roles do not require the processes to be

conscious. The second, of course, does.

Amongst features of the view advocated is that, although

affects, feelings, and emotions are commonly treated as though

they were discrete entities, it is quite inappropriate so to treat

them. To speak of 'an affect', 'a feeling', or 'an emotion', as

though it were an atom or an orange, is as inadmissible as it

would be to speak of 'a redness' or 'a squareness'. Instead,

feeling is regarded as a property that certain processes con-

nected with behaviour from time to time come to possess. Any
phrase that reifies feelings or emotions is, therefore, held

inadmissible.

Before our thesis is developed further, it is well to clarify

terminology. Traditionally, 'affect' has been used to denote

a wide range of feeling experience - feelings pleasurable, dis-

tressed, and sad as well as loving, fearful, and angry. In addi-

tion, the word 'feeling' itself is often used in this broad way.

'Emotion', on the other hand, is always used more restrictively:

as a rule it is confined to feelings or affects such as loving,

hating, being frightened or hungry, that are inherently con-

nected with one or another form of action.
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In what follows the word 'feeling' is used always as a general

purpose term. It is preferred to both 'affect' and 'emotion'

because it is the only one of the three words to derive from

a verb (to feel) having exactly the same meaning as itself. The
word 'affect' is used only in the discussion of traditional

theories; the word 'emotion' is used in the restricted sense

referred to above.

Let us start by considering briefly some of the philosophical

problems that beset us when we move from the purely beha-

vioural account of instinctive behaviour so far adopted to an

account that attempts to include also awareness of feeling.

Philosophical problems

Langer (1967) writes

:

The vexing question in the philosophy of the biological sciences

is how something called 'feelings' enters into the physical (essentially

electro-chemical) events that compose an animal organism. . . . The
fact that we feel the effects of changes in the world about us, and

apparently in ourselves, too, and that all such changes are physically

describable, but our feeling them is not, presents a genuine philo-

sophical challenge.

To this challenge there have been many answers. Most can

be classified as variants of two main schools of thought: the

mentalist and the epiphenomenalist.

The mentalist school, stemming from Descartes and appeal-

ing not only to humanists but also to neurophysiologists,

including both Hughlings Jackson and Freud (Jones, 1955),

postulates two distinct entities, a body and a mind, each of

equivalent status, which are harnessed together in ways still

unfathomable. By contrast, the epiphenomenalist, appealing

to scientists and acclaimed as hard-headed, treats only the phy-

sical world as real. To an epiphenomenalist thoughts and feel-

ings are no more than shadows playing no real part in life's

drama; of aesthetic interest perhaps, of scientific relevance

none.

Few today are satisfied with either of these answers. Lam-

pooning the mentalist philosophy as 'the dogma of the Ghost
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in the Machine', Ryle (1949) argues that it derives from a cate-

gory mistake based on the assumption that human body and

human mind belong to the same logical category: both are

things though each a different sort of thing. 'The logical mould

into which Descartes pressed his theory of the mind . . . was the

self-same mould into which he and Galileo set their mech-

anics.' As a result Descartes tended to describe minds in terms

and idioms that are the counterpart of those used in mechanics

but that are usually their mere negatives. Thus minds 'are not

in space, they are not motions, they are not modifications of

matter, they are not accessible to public observation. Minds

are not bits of clockwork, they are just bits of non-clockwork'

(Ryle, ibid.).

Based on a logical fallacy, the mentalist outlook, when ap-

plied to empirical problems by, amongst others, Freud, has led

to checkered results : thus justice has been done to the place of

feeling and emotion in human life, but the methodological

problem of formulating hypotheses in a testable form has not

been solved. Consequently no science of the mind comparable

to physical science has been built. Equally checkered, though

in a different way, have been the results of epiphenomenalists,

who usually sail under the flag of extreme behaviourism. Test-

able hypotheses have been framed, it is true, yet the price paid

has been high. All the more exciting reaches of human ex-

perience are ruled out of bounds; moreover, the theoretical

schema presented is found to be of little use to those, clinicians

and others, who deal with ordinary people living everyday

lives.

It must of course be recognized that by no means all those

who in their research adopt a behaviourist strategy are epi-

phenomenalists. On the contrary, many take a position similar

to that taken many years ago by J. S. Haldane (1936). For

the present, they would explain, we do not deal with feelings,

meaning, conscious control, and suchlike, important though

they plainly are, for the very good reason that so far we do

not see how the facts relating to them can be combined with

the other material of biological and behavioural study to make
a coherent system of scientific thought. One of these days, they
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would continue, the time to tackle these problems will be ripe;

meanwhile the field appears to lie beyond the reaches of the

'art of the soluble'.

Prudent though that position undoubtedly is, clinicians,

whether psychiatrists or neurologists, find it impractical. Day
in day out a clinician must deal with what each patient tells

of his private experience - whether he has a pain in his stomach,

whether a limb feels numb, what thoughts and feelings he has

about his parents, his employer, his girl-friend. Such accounts

from the private eye of personal experience are part and parcel

of the practice of medicine.

Since, then, a clinician must perforce adopt some viewpoint,

what is it to be? How is he to picture the relation of private

to public, of subjective to objective, of feeling to physics, of

body to mind?

The viewpoint adopted here, with the diffidence necessary in

a field so strewn with boulders, is well expressed in Langer's

recent book on the subject (1967). Langer takes her cue from

some reflections of a neurologist concerned to understand vol-

untary control of muscle. 'It will be with feeling that we shall

be largely concerned,' writes Gooddy (1949), 'for sensory symp-

toms so commonly are a complaint of patients with dysfunction

of voluntary movement. "My hand feels funny when I try and

move it." ' Pondering on this, Gooddy notes that 'the natural use

of the words "feel", "seems", "numb", "clumsy", "heavy",

"helpless", "stiff", [is] to describe what turns out to be motor

dysfunction'. Gooddy then asks the troublesome question of

how it is that events neurophysiological can 'break through to

feeling'.

At this point Langer notes that 'feel' is a verb, and to say

that what is felt is 'a feeling' may well be deceptive : 'the phe-

nomenon usually described as "a feeling" is really that an organ-

ism feels something, i.e. something is felt. What is felt is a pro-

cess . . . within the organism.' This leads on to Langer's main

proposition: 'Being felt\ she concludes,
%

is a phase of the process

itself (my italics).

By 'phase' Langer means one of the many modes in which

something may appear without anything having meanwhile
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been added to or substracted from it. As an illustration she

considers the heating and cooling of iron

:

When iron is heated to a critical degree it becomes red; yet its

redness is not a new entity which must have gone somewhere else

when it is no longer in the iron. It was a phase of the iron itself, at

high temperature.

As soon as feeling is regarded as a phase of a physiological

process instead of a product of it - namely a new entity meta-

physically different from it - the paradox of the physical and the

psychical disappears.

Thus, continues Langer, the question is no longer one of 'how

a physical process can be transformed into something non-

physical in a physical system, but how the phase of being felt

is attained, and how the process may pass into unfelt phases

again'.

If Langer's seems a good viewpoint from which to approach

the problem, it leaves us still far from being able to answer

the question posed. How, indeed, does the phase of being felt

occur? Yet, unanswerable though that question remains, 1 there

1 . Though insoluble at present, the problem may one day yield to study.

Tustin, an electrical engineer, points to a historical parallel:

Not many decades ago a man put together for the first time that

particular pattern of pieces of iron, copper and cotton-rag that constituted

a dynamo, and when this special mechanical object was rotated a new
field of phenomena became apparent. The dynamo became, as we say,

electrically alive. It revealed electrical phenomena, rarely exhibited, and

never previously recognized anywhere else. We now know that a variety

of inter-relations exist between particular structures of 'mechanical' parts

and the field of electrical phenomena, and these mechanical parts them-

selves must now be understood as in some sense more primarily electrical

than mechanical, so that ultimately the two fields are one.

Is it conceivable that just as electrical phenomena were unrecognized

until a particular structure of mechanical parts showed interaction with

them as something that could no longer be neglected in our account^of

reality, so evolution, in the elaboration of the kind of brain that corres-

ponds with the mechanist conception, chanced upon a rare linkage with

phenomena of a different kind, and turned this to biological account? If

this speculation should happen to have resemblance to the truth it would
give grounds to hope that patient investigation may ultimately give us

some understanding of these phenomena, although such an account

would not be wholly in terms of the concepts of present-day physics

(Tustin, 1953).
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is another question related to it that is both more answerable

and of more immediate relevance to our thesis. Of what sort

are the processes that commonly attain the phase of being

felt?

Processes that are felt

At the end of the previous chapter it was pointed out that

sensory data regarding environmental events reaching an or-

ganism via its sense organs are immediately assessed, regu-

lated, and interpreted. Only after that can their relevance for

action be determined. The same is true of sensory data derived

from the internal state of the organism. Once their general

relevance for action is determined, moreover, much else may

be subjected to appraisal before co-ordinated action occurs;

that includes, especially, the probable effects on environmental

situation and on organism of actions of different kinds. Further-

more, even after co-ordinated action is begun, the processes of

appraisal do not cease. First, the progress of action is itself

monitored and, finally, the consequences of action are judged

and noted for further reference.

Each of these processes of appraisal, it seems, may reach a

phase of being felt; and we shall consider them one by one. At

the same time it must be emphasized that not all appraisal pro-

cesses are, in fact, felt. In all that follows, therefore, it is neces-

sary to keep constantly in mind that, whilst appraisal is an

integral part of the operation of any control system, and the

more sophisticated the system the more appraisal enters in,

whether or not any particular appraisal process is felt is a dis-

tinct question. Like a school of dolphins that is at one moment

visible and at another not, some appraisal processes may change

phase, being active at times above our threshold of awareness

and at times below. Others, like cod, may remain permanently

below until unusual conditions draw attention to them.

One difficulty of exposition is that each sort of appraisal

process can be conducted at any one of several levels. Thus,

sensory input may be only crudely discriminated and inter-

preted, and what is felt only crudely differentiated; by contrast,
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input may be finely discriminated and interpreted and what

is felt differentiated in high degree. Furthermore, some se-

quences of behaviour, especially those organized as reflexes or

fixed action patterns, may proceed, once begun, without much
further appraisal. In what follows attention is given principally

to behaviour organized in a more discriminating and differ-

entiated way.

A great deal of evidence relevant to these problems has been

collected during the last two decades by neurophysiologists,

using techniques of ablation and of recording from micro-

electrodes placed with exactitude in particular loci of the brain,

and also techniques of direct stimulation of part of the brain,

including parts of the human brain during the course of surgical

operations. In these and other ways a much more adequate

picture of cerebral organization and activity has been obtained;

and in particular the role in the organization of behaviour and

in the appraisal of organismic states and situations of the mid-

brain nuclei and limbic system has been clarified (MacLean,

1960). The significance of this work for a theory of feeling and

emotion has been reviewed in much detail by Arnold (1960).

Her two volumes, Emotion and Personality, contain also a com-

prehensive review of the psychological literature. Throughout

this chapter I am much indebted to Arnold's work and to her

introduction of the term 'appraisal'.2

Interpretation and Appraisal of Sensory Input

Sensory input is of two main classes: that which relates to

the state of the organism and that which relates to the state of

the environment. Input of both classes, to be useful, must be

2. Although Arnold does not present her ideas in terms of control theory,

most of them can be translated fairly readily into those terms. A serious

shortcoming of her position is a failure to distinguish between function and

set-goal (see next chapter). As a result some of her formulations are flawed

by teleology. In addition, I do not find useful the distinction she draws

between instincts', e.g. feeding and mating, which 'are aroused even with-

out a suitable object', and 'emotions', e.g. anger and flight, which are

aroused only 'after an object has been appraised'. Activation of all these

behaviours, it is held, is produced by varying combinations of all five

causative factors discussed in the previous chapter, and the classification

proposed by Arnold seems rather arbitrary.
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interpreted and appraised. We start with input deriving from

change in the environment.

As soon as sensory messages begin to be received they are

assessed and regulated (see previous chapter). Assuming they

are not blanked off they are next interpreted. Taken alone

sensory input is inadequate : on the one hand, it is over-abund-

ant and must be scanned for parts that are relevant; on the

other, it is insufficient and must be supplemented with matching

information from the organism's memory store. Only by these

means is raw sensory input deriving from the environment

transformed into perception of objects interacting with each

other in a space-time continuum. Because of his large store of

relevant information about the appearance and habitats of

birds and plants, the experienced naturalist sees far more than

does a tyro. In perception as elsewhere To him that hath shall

be given'.

Sensory input deriving from the organism itself goes through

comparable processes of selection and supplementation. Feeling

hot, feeling cold, feeling hungry are not raw sensations but

phases of certain sensory inputs in the course of being ap-

praised. Occasionally such appraisals are mistaken: what is

first appraised as very hot may later and rightly be appraised as

very cold.

Arnold points out that very frequently the interpreted and

appraised input, whether from environment or from organism,

is experienced inherently in terms of value, as pleasant or un-

pleasant, nice or nasty, likeable or unlikeable. Interpreted input

of organismic origin when very unpleasant is experienced as

pain; and the same is sometimes true of input of exteroceptive

origin, e.g. a painfully loud noise.

Not infrequently a felt appraisal attributes some quality to

person or object in the environment - 'a nice man', 'a nasty

smell'. At other times no external attribution is made, but

reference is to a state of the organism itself - 'it makes me feel

funny all over'.

The rough and ready sorting of input into pleasurable and

painful, nice and nasty, is a result of comparing input with

internal set-points or standards. Some of these standards may
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remain unchanged through life; more often they vary in a

regular way to reflect the current state of the organism. Thus

olfactory input sorted as nice when we are hungry may be

sorted as unpleasant when we are replete. Similar shifts of

standard occur in the judging of input that relates to tempera-

ture, according to whether we are at the time warm or cold.

When these temporary and regular shifts are taken into

account, many of the set-points applied to sensory inputs are

probably environmentally stable during development and

reasonably similar from one individual to another. Others are

clearly environmentally labile, the setting being determined in

part by experience. They are then termed acquired tastes.

Once interpreted input has been appraised as nice or nasty,

certain sorts of behaviour usually follow. Whatever is appraised

as nice is likely to be maintained or sought after; whatever is

appraised as nasty is likely to be reduced or avoided.

Thus, appraisal is a complex process in which two main steps

can be distinguished: (a) comparing input with standards that

have developed within the organism during its lifetime; (b)

selecting certain general forms of behaviour in preference to

other forms in accordance with the results of comparisons pre-

viously made.

Since many of the basic standards used for comparisons and

many of the simpler behaviours of approach and withdrawal

that follow comparison are environmentally stable, much of

this behaviour can be classified as instinctive. A very great deal

of it, of course, is of a kind likely to promote species survival

because what is classified as 'nice' tends to correspond with what

is advantageous to an animal and vice versa. Nevertheless these

are only statistical probabilities, and the question of the survival

value of any particular sort of behaviour is a distinct and im-

portant issue of its own, to a discussion of which the next

chapter is given.

Sensory input of organismic origin is of many kinds. Some,

when interpreted and appraised, arouse desire - for example

desire for warm clothes, desire for fresh air, desire for food,

desire for a member of the opposite sex. How this is best con-

ceptualized is discussed below.
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More Refined Appraisals of Persons and Objects: Emotion

Not only is interpreted sensory input of environmental origin

sorted into the crude categories of pleasant-unpleasant, nice-

nasty, but parts of it are sorted also in much more refined ways.

Of special relevance to our discussion is the sorting of inter-

preted input into categories that potentially signal activation

of one or another of the behavioural systems that mediate

instinctive behaviour. (Whether a system is in fact activated

turns, of course, on other factors, e.g. hormone levels and

signals of organismic origin.) When such categorization occurs

the subject is likely to experience emotion - alarm, anxiety,

anger, hunger, lust, distress, guilt, or some other comparable

feeling depending on which behavioural system is being

activated.

It is not very easy to be sure at what exact point in the

sequence of processes of input appraisal and behaviour activa-

tion, emotional feeling begins to be experienced. That, indeed,

has been a major source of controversy since lames and Lange

advanced the view that emotion is experienced only after beha-

viour has begun and that it is simply a result of feedback from

voluntary muscles and viscera.

There can, of course, be no doubt that once behaviour has

begun emotion is very often experienced : when running away
we may feel very frightened; when turning on an adversary

we may feel very angry; whilst preparing an overdue meal we
may feel very hungry. Nor can there be much doubt that feed-

back from voluntary muscles (though probably not from vis-

cera) augments whatever emotion is felt: an aggressive stance

seems to increase courage. Yet such evidence is hardly relevant

to the issue. For it may still be that emotional feeling is experi-

enced also at the very start of behavioural activation, or, in-

deed, as an alternative to behavioural activation (Pribram,

1967). 3
It is likely, for example, that the very process of categor-

izing a person or object or situation as one fit to elicit one or

another class of behaviour is itself experienced emotionally; in

3. Pribram points out that the word emotion comes from the Latin

emovere, which means to be 'out of or 'away from' motion.
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which case, perhaps, the processes of centrally regulating sen-

sory input according to the results of initial appraisal would be

so experienced.

This view is in keeping with an impression that, even before

action is elicited, we tend to categorize our environment in

terms of our potential behaviour, e.g. into 'that attractive

woman', 'that frightening dog', 'that appetizing meal', 'that

hateful man', 'that cuddly baby'. Furthermore, the class of

behaviour selected is usually specified initially only in broad

terms. Thus it may well be that after someone has made us

angry we deliberate for long on what actually to do about it.

Not infrequently, many alternative plans are concocted, their

potential consequences imagined (on the basis of models of

environment and organism) and the consequences of each plan

appraised. Only after that is any particular plan put into opera-

tion. Nevertheless, angry feelings are experienced from the

very start.

The hypothesis that the process of categorizing parts of the

environment in terms of fitness to elicit a particular class of

behaviour is itself experienced as coloured by the appropriate

emotion finds support also from dreams. Emotionally coloured

dreams are always concerned with action, but the dreamer is

usually in fact inactive. Only when emotional feeling becomes

very strong is the dreamer liable to shout out or start whatever

action would be appropriate were the dream to represent reality.

The fact that emotional feeling can be experienced during

sleep is a reminder that not all processes having an emotional

feeling phase originate in the environment. As remarked above,

sensory input of organismic origin may, when interpreted, give

rise to desire. Put another way this means that sensory input of

organismic origin may be categorized as fit to activate a beha-

vioural system mediating instinctive behaviour in much the

same way as sensory input of environmental origin may be so

categorized. And, also in the same way, such processes of

categorization and activation are commonly experienced in

terms of one or another emotion, depending on the category

into which interpreted input has been sorted.
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Appraisal of Progress of Current Behaviour

Once a behavioural system is activated the progress of the

behavioural sequence elicited is usually monitored and this is

always so when the behaviour is organized as a plan. Feeling

varies according to whether progress is appraised as smooth,

halting, or stopped. Qualities of feeling vary over a range from

pleasurable exhilaration when things are going well, through

displeasure when they are going badly, to utter frustration when

they are brought to a standstill.

Not only is progress of the overall activity monitored but

progress of each bit of it is monitored as well. This is illustrated

by Gooddy's findings already referred to. The sensory symp-

toms of which his patients complained - feeling 'numb',

'clumsy', 'stiff', etc. - are reports that sensory feedback from

voluntary muscles in action is abnormal in one or more of

various ways. By contrast, when our voluntary musculature is

performing well we usually have a sense of physical wellbeing.

Appraisal of Consequences of Behaviour

Finally, certain of the consequences of behaviour are moni-

tored and appraised.

The consequences of any one bit of behaviour are of many
kinds (see the next chapter), and not all are likely to be moni-

tored. In particular, long-term effects may go unnoticed. Of

those that are monitored, it is possible to discern at least two

kinds, both short-term, each of which often has a feeling phase.

One kind refers to some of the immediate changes in the

environment and /or in the organism's own state that the be-

haviour has brought about. Such changes are determined by

sensory input that, as usual, must undergo interpretation before

it can be appraised. When applied to consequences, appraisal

processes are often experienced in terms of pleasurable-painful,

liked-disliked, good-bad.

A second kind of short-term consequence refers to whether

or not a set-goal has been achieved. Appraisal of those conse-

quences is often experienced in terms of satisfying-frustrating.

The distinction between these two kinds of short-term con-
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sequence is illustrated by someone saying Tm glad I got to the

top, but the view was disappointing'.

Regular monitoring both of behavioural progress and of con-

sequences is of course necessary if the organism is to learn. That

is a large and controversial field and one not for discussion here.

It may, however, be noted that the more strongly an appraised

process is felt, and the more keenly, therefore, the consequences

of some behaviour are experienced as pleasurable or painful,

the quicker and more persistent is the ensuing learning likely

to be. Since the formation of affectional bonds is commonly
experienced as intensely pleasurable, it comes as no surprise

that bonds often develop rapidly and, once made, are apt to

be long-lasting. As Hamburg (1963) puts it, 'they are easy to

learn and hard to forget'.

Is feeling or emotion causative of behaviour?

The notion that affect, feeling, emotion is in some way causative

of behaviour, namely, causes us to act, is widespread. It is

enshrined in many colloquial phrases - 'patriotism led him to

do so and so', 'she did that out of jealousy' - and is deep in

much psychoanalytic thinking (despite Freud's having aban-

doned the idea in his later work).4 Is it a valid notion? And, if

so, in what sense?

4. In a valuable review Rapaport (1953) describes three phases in the

development of Freud's theory of affects. During a first phase, when the

concept of catharsis was central, affect is equated with a quantity of psychi-

cal energy (later conceptualized as 'drive-cathexis') : here affect is plainly

given a causal role in promoting behaviour. During a second phase, affects

are conceived as alternatives to behaviour through serving a *safety-valve

function when discharge of drive-cathexes by drive-action meets opposition'

(Rapaport). During a third phase, developed in Inhibitions, Symptoms and

Anxiety (1926), affects are conceived 'as ego-functions, and as such are no
longer safety-valves but are used as signals by the ego' (Rapaport). The
conception is akin to the one developed in this chapter.

Psychoanalytic theory has, of course, continued to be formulated in

term: of drives and energy levels; and, notwithstanding Freud's changed

views on affects, theory still sometimes treats affect as something that can be

dammed up, drained away, or discharged. As a result it is perhaps small

wonder that in clinical circles affect continues sometimes to be regarded as

constituting in some way a driving force.
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If the view taken here is on the right lines, feeling is a phase

of an appraisal process, in a way analagous to that in which

redness is a phase of iron when heated. In considering our

problem, therefore, we must first distinguish between feeling

and the processes of which it is a phase. It is easier to start with

processes.

Plainly, in the causation of any particular class of behaviour,

the processes of appraising sensory input (whether of environ-

mental or organismic origin or, and most frequently, of both

combined), and of selecting a class of behaviour appropriate to

it, are vital links. Thus, in the causation of a behavioural

sequence such as comforting a crying baby, appraising the baby

as something to be comforted is a necessary step. For there are

various alternatives to that appraisal : for example, the crying

baby might be appraised as something to be ignored or even

as something to be shouted at. Appraising sensory input plays

a similar role in the causation, for example, of so simple a

response as sharp withdrawal of hand from a hot surface.

We must conclude therefore that the processes of interpreting

and appraising sensory input must unquestionably be assigned

a causal role in producing whatever behaviour emerges. Like

the other causal factors already discussed they are necessary

but not often sufficient. 5

Whether the feelings experienced as a phase of such apprais-

ing should also be assigned a causal role is a much more difficult

question. In the example given, sympathy for the baby may
well be experienced (in contrast, say, to irritation or anger)

at the moment the baby is appraised as 'fit to be comforted'.

Yet it is not clear that sympathy is necessary for the behaviour

to be elicited. With some mothers, for example, comforting a

crying baby might be so much a matter of course that the

behaviour is engaged in without any particular feeling. If the

matter were left there, feeling and emotion, as such, would be

assigned little or no causal role.

5. The causal role of appraisal processes has led Tomkins in his two-

volume work on Affect, Imagery, Consciousness (1962-63) to postulate t hat

'affects constitute the primary motivational system', defining a motive as

'the feedback report of a response'.
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Yet on other occasions a mother might feel keen sympathy

for her crying baby and, to an outside observer, the way she

comforted him might seem to reflect it. For example, the

mother might seem to go to special trouble on the baby's

behalf. If that is a true estimate, how should that effect be

assessed?

Feeling, attention, and consciousness go together. The ques-

tion that confronts us therefore is an aspect of a much larger

one : namely, whether a person being feelingly aware of what

he is doing adds anything to the process itself, and, if so, what.

To discuss that would take us beyond the bounds of this volume.

It seems fairly certain, however, that, provided feeling is not

too intense, keen feeling goes with alert attention, with refined

perceptual discrimination, with considered (though not neces-

sarily well-judged) planning of behaviour, and with the well-

registered learning of results. Thus, whether or not appraisal

processes are felt is probably of considerable consequence for

the behaviour that emerges. In particular, that they be felt seems

to be of special importance if there is to be any reassessment

and modification of standards of appraisal and of models of

environment and organism, and if there are to be changes in

future behaviour; for it is a clinical commonplace that only

after a patient has become emotionally aware of how and what

he is feeling can therapeutic change be expected.

That, however, would still not be to say that feeling itself

plays a causal role in present behaviour. For, if the view

adopted is correct, the conclusion to be drawn might be that all

the more discriminating appraisal and reappraisal processes can

occur only in conditions that give rise to conscious feeling, a

conclusion that might be analogous to the fact that certain

manipulations of iron are possible only in conditions that give

rise to redness. If that were so, feeling would play no more of

a causal role than does the redness.

There the matter must be left. The appraising processes of

which feeling may be a phase undoubtedly play a causal role.

To what extent and in what way feeling itself plays such a role

remains undemonstrated.

Nevertheless we are still left with such statements as
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'patriotism led him to do so and so' and 'she did that out of

jealousy'. How then are they to be understood?

That question is examined by Ryle (1949). His conclusion

is that a statement such as 'jealousy led Tom to do so and so'

describes not the cause of Tom's having done so and so but

only what in common parlance might be called a 'reason' for

his having done it.

In drawing the distinction between a cause and a reason

Ryle uses as an illustration a stone breaking a sheet of glass.

'There are at best two quite different senses in which [such] an

occurrence is said to be "explained",' notes Ryle. In answer to

the question, 'Why did the glass break?' one can reply either

'because the stone hit it' or 'because the glass was brittle'. Only

the first of these answers refers to a cause, however : in that case

the explanation given is in terms of an event, namely stone

hitting glass, which stands to fracture of glass as cause to effect.

In the case of the second answer, by contrast, no event is

referred to and no cause, therefore, is given. Instead, the second

answer asserts only 'a general hypothetical proposition about

the glass', namely that // sharply struck the glass would fly into

fragments and would not do such things as stretch or evaporate

or remain intact. As a conditional statement it tells us, of course,

nothing whatever about why the glass happens to have flown

into fragments at one particular moment; instead it tells us that

in certain specified conditions it would be likely to do so. Thus

it gives no cause, though it does give some sort of reason.

The statement 'Tom bit his little sister because he was jealous'

is logically equivalent to the statement 'the glass broke because

it was brittle'; and, as such, it also gives no cause. 'Jealous', Ryle

points out, is a dispositional adjective : it carries the meaning

that if certain circumstances obtain, for example if mother

attends to little sister and not to Tom, Tom would be likely to

attack his little sister in some way or other and would probably

not play contentedly or caress her. The statement tells us, in

fact, nothing whatever about the particular events that led up

to this particular bite : what it says is that in certain conditions

such an action is likely.

Since misunderstanding of this sort is of importance for
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clinical theory it may be useful to put the statement about Tom
and his little sister into the structure of theory advocated in this

book. In Tom, it can be said, there is a tendency to appraise

certain situations in such a way that a behavioural system »s

activated that results in his attacking his little sister and biting

her. Further, the conditions that lead to this appraisal and so

activate the system are specifiable, at least roughly. They com-

prise, perhaps, a combination on the one hand of a situation of

mother attending to little sister and not to Tom and, on the

other, of certain organismic states of Tom, themselves brought

about by specifiable conditions, such, for example, as a rebuff

from father, or fatigue, or hunger. Whenever certain combina-

tions of these conditions obtain, it is predicted, a certain

appraisal will be made, a certain behavioural system will be

activated, and Tom will bite.

To what then, within this framework of theory, does the word

'jealous' in the original statement refer? As a dispositional

adjective, 'jealous' in the context refers, not to Tom's behaviour,

but to the postulated presence in Tom of structures that lead

Tom to appraise situations in certain ways and thence to act in

roughly the way described. To say that 'Tom bit his little sister

because he was jealous', is simply, therefore, an inexact con-

versational shorthand.

But, inexact though it is, it is very convenient; since it enables

a witness of the scene to communicate a good deal about Tom
and his behaviour without having to spell out laboriously the

technical rigmarole of the preceding paragraph. We shall return

at the end of the chapter to the tremendous convenience of the

vernacular language of feeling. Before doing so, let us consider

the expressive role of feeling - that is a role of the greatest im-

portance and one that, in comparison with the issues considered

in this section, is less difficult and less controversial.

The communicative role of feeling and emotion

In everyday living we take for granted that to some extent we
can tell how our friends are feeling, and also, though with

decreasing confidence, how acquaintances and strangers are
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feeling. In doing so we note facial expression, posture, tone of

voice, physiological changes, tempo of movement, and incipient

action, all with reference to the situations in which they occur.

The stronger the feeling being experienced by our companion

and the clearer the situation, the more confident are we that

we can identify what is going on.

No doubt some observers are much more accurate than

others, and some subjects much easier to judge than others.

No doubt also every observer is often mistaken, either because

expression is ambiguous or the situation is misunderstood, or

because of deliberate deception. Yet for most observers most

of the time the mistakes are probably few compared with the

successes.6

What, then, is our criterion of success? There is a difficulty

here because, in attributing feeling to someone, we are making

one or both of two distinct statements. On the one hand, we

may be making a prediction about his behaviour; on the other,

we may be describing how and what we suppose him to be

aware of feeling. For some purposes the prediction of behaviour

is all that matters; for others, the question of whether a person

is aware of how he is feeling and of how he is likely to behave

is also of importance.

Let us start with feeling as a prediction of behaviour, partly

because it is squarely within the realm of the testable and partly

because it has tended to be neglected (except by ethologists).

To ascribe feeling is usually to make a prediction about sub-

sequent behaviour. Thus to describe a person (or an animal) as

6. The patent shortcomings of experiments that purport to show that

observers of emotional expression fail to agree and are hopelessly in-

accurate have been discussed by Hebb (1946a) and Arnold (1960). Short-

comings include restricting observers to still photographs or to short movies

of unfamiliar subjects seen without social context. Hebb points out that,

because emotional expression reflects changes in responsiveness, diagnosis

requires opportunity to observe how someone's behaviour changes over

time. Taking these considerations into account, Hamburg and his colleagues

(1958) have demonstrated that, when independent observers are asked to

rate the affect shown by patients during sessions each lasting three hours

held on four successive days, a high level of agreement is attained. Trained

observers agree on which affect is predominant at any occasion and on level

of affect. Their agreement is especially high on change in direction of affect.
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amorous, angry, or afraid is to predict that during the coming
minutes certain behaviour is much more likely than any other

sort - provided always the situation does not change.

Words descriptive of feeling are readily grouped according to

the types of prediction that they imply. 'Amorous', 'angry', and

'afraid' belong together because in each case the prediction is

short-term, is fairly precise, and is limited to the situation

obtaining. Such words are usually classed as denoting emotions.

In contrast are words classed as denoting moods - for example,

'elated', 'depressed' or 'hopeless', 'cheerful', 'confident' or 'calm'.

When a mood is attributed to a person (or an animal) the

prediction is more general than in the case of an emotion: it

refers to the types of response likely to be shown in any of a

variety of situations that may be met with over a longer period

of time - perhaps only a day, but possibly a week or longer.

In some cases mood words are used to refer to the style of

behaviour predicted of a person over even longer periods of

time; they are then regarded as referring to his temperament.

The fact that words denoting feeling are predictive of be-

haviour means that they can be used in a rigorously scientific

way not only of humans but also of animals. They provide in

fact an indispensable shorthand for what would otherwise

be long-winded, clumsy, and inadequate descriptions. Hebb
(1946a) was amongst the first to make this point explicit. In

studies of chimpanzees in which different ways of describing

an animal's state were compared, it was found that good pre-

dictions of behaviour were obtained when an observer used

'frankly anthropomorphic concepts of emotion'; whereas

attempts at more detailed 'objective' description yielded only a

series of specific acts that were useless for prediction.

The clues used in judging emotion and making predictions

arise from several classes of behaviour. Some are specific social

signals such as a smile or a cry. Others are intention movements
or physiological changes of an analogous sort. Others again

are displacement activities (see Chapter 6). Hebb argues con-

vincingly that our knowledge of how one emotion differs from

another is derived, not from any intuitive awareness of our

own feelings, but from observations of other people behaving
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emotionally; only later do we come to apply the learned

categories to ourselves.

That the feeling states an individual perceives in his com-

panions are predictive of their behaviour is, of course, made use

of when he decides how to behave towards them. The same is

true for members of other species, especially primates. Only if

an animal, human or sub-human, is reasonably accurate at

assessing the mood of another is he able to participate in social

life: otherwise he might treat a friendly animal as likely to

attack or an angry animal as unlikely to. The fact is that most

individuals grow up to be reasonably competent in making

the right predictions, partly probably because of innate bias to

develop so and partly because mistakes are soon revealed and

there is plenty of opportunity to learn from them. In clinical

work the predictive value of overtly expressed feeling and

emotion is obvious. So, too, is the value of a patient's reports

of how he feels, especially when they are in terms of how he

appraises situations and what he then feels like doing.

To the individual who feels, what is felt is a reflection of how
he is appraising the world and himself, how he is appraising

particular situations, and what kinds of behaviour are from

time to time being activated within him. Thus, to the subject,

feeling provides a monitoring service of his behavioural state

(as it does also of his physiological state). All this he may be

able to note and report; and in so far as he can he will naturally

adopt the language of feeling. This gives a clue to why the

language of feeling is so valuable in clinical work.

When a patient is with us he is unlikely to be actually doing

the things that he is motivated to do. He may be angry with

his wife but we are unlikely to see him attack her. He may be

reliving a time when he yearned for his mother, but we do not

see him seeking her. He may be jealous of another patient but

we do not witness him trying to eject the other patient from

our room. In other words the behavioural systems mediating

such sequences of behaviour are not being given their head.

Nevertheless they are in a state of activation and, because of

that, can be monitored. A patient who has insight into his

feelings can therefore report that he feels angry with his wife, is
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still grieving for his mother, or is jealous of the other patient.

And if he has no insight we may be able, by taking note of how
he behaves and of what he says, to infer what behavioural

systems are currently activated within him and to communicate

to him our inferences - in terms again of how we suspect he

may be feeling, or of how we suspect he would feel were he to

be aware either of how he is appraising a situation or of what

behavioural systems within him are being activated.

Thus the language of feeling is an indispensable vehicle for

talking about ways in which a situation is appraised and about

behavioural systems in a state of activation, whether activation

is leading to overt behaviour or whether, because of inhibition,

the behaviour activated remains incipient.

The language of feeling has certain dangers, however. A
principal one is that, instead of being regarded as indices of

how situations are being appraised and what behaviours are

being activated, feelings are reified. Then there is a danger of

therapist and patient alike supposing that recognition that the

patient is angry, or sad, or jealous is enough, and omitting to

determine exactly what situation the patient is appraising or

what the patient is now disposed to do - for example, to hurt

his wife in certain ways, or to seek his mother in certain places

and at certain times, or to oust another patient from the room.

When the language of feeling becomes an obstacle to recog-

nizing that feeling entails action of particular sorts, it is best

abandoned and replaced temporarily by a language of

behaviour.

The issues touched on in this chapter are obviously funda-

mental for an understanding of human nature, especially of all

the more complex and sophisticated parts of it. Though the

account given is no more than a sketch, it is hoped it will be

enough to show that the model of instinctive behaviour adopted,

which by itself may appear remote from issues of real life, is

capable of being used as a foundation on which theory of more

immediate day-to-day relevance can be erected.
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Chapter 8

Function of Instinctive Behaviour

The mechanists were undoubtedly right in rejecting the teleology

of the vitalists as scientifically sterile and as making nonsense of

physical science. Yet they undid all they had gained by failing to

realize that the unique manner in which vital phenomena appear to

be tailored to the application of teleological concepts, and positively

invite their use, points to very real differences between animate and

inanimate matter . .

.

G. SOMMERHOFF (1950)

Functions of behavioural systems and other

consequences of their activity

Function Distinguished from Causation

Throughout these chapters it has been emphasized that in

a species' environment of evolutionary adaptedness instinctive

behaviour commonly has effects that contribute in an obvious

way to the survival of the individual or of the species. Nutrition,

safety, reproduction, each is a vital requirement and each is

served by its own special and efficient behavioural systems.

Instinctive behaviour is organized to achieve a predictable

outcome and any attempt to reduce it to something simpler

evades the issue. Yet, if we are not to be trapped in theories of

a teleological kind, it is necessary to walk warily. The task

of theory, in fact, is to 'discover how to express the concerns of

the vitalists in the exact scientific language of the mechanists'

(Sommerhoff, 1950).

A teleological theory is one that not only recognizes that an

active biological system, whether physiological or behavioural,

tends in a species' environment of adaptedness to result in a

predictable outcome that is usually of value to the species,

but accounts for its reaching that outcome by supposing that

in some way the outcome is itself an immediate cause of the

physiological reaction, or of the behaviour, that leads to it.

The bird builds a nest to have somewhere to rear young' is
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a teleological statement when it carries the meaning that the

bird needs to have somewhere to rear young and that such

need causes it to build its nest. And, because such a theory

entails supposing that the future determines the present through

some form of 'finalistic causation', it lies outside the realm of

science. Yet to say that a bird builds a nest to have somewhere

to rear young is not necessarily unscientific - in fact no more

unscientific than to say that a predictor-controlled gun aims and

fires in order to destroy enemy aircraft. The puzzle has always

been to understand how an action which has such predictable

and useful results can be the effect of causes conceived in terms

that are compatible with hard-headed science.

The secret lies not in the immediate causes of the action but

in the mode of construction of the agent - the animal or the

predictor. Provided the agent is constructed in a very special

way and provided it is operating within its environment of

adaptedness, a certain particular and predictable consequence

is likely to follow when it is set in action. In the case of a man-

made system this particular consequence is what the system is

designed to do. Any other consequence, of which there may be

many, is more or less accidental.

In biology that consequence which a system appears as

though designed to achieve is usually termed the system's

'function'. Thus to maintain blood supply to the tissues is the

function of the cardiovascular system. To provide a convenient

place to brood eggs and rear young is the function of be-

havioural systems responsible for nest-building. In the same

way, to destroy aircraft is the function of a predictor-controlled

anti-aircraft gun. The function of a system determines the way
it is constructed.

Once the system is in existence it can be either active or

inactive. Some of the sorts of factor that activate behavioural

systems were considered in Chapter 6 - hormone levels, organi-

zation and autonomous action of the cns, and environmental

stimuli of special sorts. None of them, it is to be noted, include

the system's function (though it is not by accident that they

are related in special ways to the system's function). The kinds

of factor that activate a predictor-controlled gun are environ-
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mental stimuli, such as the presence within range of an aircraft,

and the pressing of various switches. Again the causal factors

do not include the system's function, though once again they

are in special ways related to it.

Thus the immediate causes of a system's activation are one

thing; the function of that system is quite another. Functions

are the special consequences that arise from the way a system

is constructed; causes are the factors .that lead the system to

become active or inactive on any one occasion.

When this distinction is applied to the problem of instinctive

behaviour, it is seen that the causes of any behaviour are those

factors that activate that particular behavioural system; whereas

the function of that behaviour derives from the structure of the

system, which is such that, when it is in action in its environ-

ment of evolutionary adaptedness, a consequence that promotes

survival commonly follows.

If psychopathological theory is to fulfil its own function of

doing full justice to its empirical data and at the same time

to formulate theory in a form that is truly scientific, nothing is

more important than that it draws, and rigorously maintains,

the distinction between the causes of behaviour and its function.

All too often they are still inextricably confused.

Whilst it is a great advance to recognize that function stems

from a system's structure and has nothing to do with the

immediate causes of activity, it still leaves the problem of

understanding how in living organisms such ingenious structure

comes into existence.

In the case of man-made systems this is no real problem. The

way in which a predictor-controlled gun comes to be structured

so that a common consequence of its action is the destruction

of enemy aircraft is intelligible in terms of skilled engineers

building the system in conformity with certain recently under-

stood principles. The way in which an animal, say a bird, comes

to be structured so that a predictable consequence of its actions

is a completed nest is perhaps less readily intelligible. Yet, as

already remarked, the existence in an animal of behavioural

systems that when activated result in nest-building poses prob-

lems no greater than does the existence in the same animal of
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physiological systems that result in a well-regulated blood sup-

ply. The existence of each, it is confidently believed, can be

understood in terms of evolution. Those organisms that develop

physiological and behavioural systems that fulfil their functions

more efficiently in the environment occupied by the species

survive better and have more offspring than do organisms whose

systems are less efficient. Thus current structure of behavioural

systems is conceived as a product of natural selection's having,

during evolution, incorporated into the gene pool of a species

genes that, in the environment of adaptedness of that species,

determine the more efficient variants of those systems; whereas

genes responsible for variants that are less efficient in that en-

vironment have been lost.

In the case of a biological system, therefore, the function

of a system is that consequence of the system's activity which

led to its having been evolved, and which leads to its continuing

to remain in the equipment of the species.

When it is active, of course, any system is likely to have many
consequences in addition to its functional consequences. By no

means all consequences, therefore, are to be regarded as func-

tional. The predictor-controlled gun is likely to make a loud

noise, but no one supposes it to be designed so as to achieve

that result. In the same way, a behavioural system is bound to

have many consequences besides that for which we believe it to

have been evolved, namely the particular consequence that,

during evolution conferred on animals equipped with it a selec-

tive advantage. Thus, when a bird broods its eggs, one conse-

quence is that it may go without food for long periods; when it

migrates one consequence is that it may arrive exhausted.

Plainly the behavioural systems leading to brooding and migra-

tion did not undergo positive selection during evolution because

of those consequences. Quite the contrary. We suppose that in

each case some other consequence confers such advantage that

the behavioural system in question is selected for positively in

spite of its having adverse consequences, such as food depriva-

tion or exhaustion.
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Function Distinguished from Predictable Outcome

The fact that quite often some of the consequences of the

activity of a behavioural system are adverse is of much im-

portance for an understanding of pathology. What is of far

greater importance, however, is that, for a number of reasons

to be discussed, the activity of any one behavioural system in

some given individual may sometimes not, or even never, be

followed by its functional consequence. Examples are not far to

seek. When a baby sucks a dummy no food-intake results; when

a male courts another male no conception results. In each case,

though the behavioural system is active and both the resulting

behaviour and the predictable outcome conform fairly closely

to type, the usual functional consequence is missing. In the

case of the baby's sucking the functional consequence is likely

to be absent on some occasions only: on other occasions he

sucks a nipple and food-intake results. In the case of a con-

firmed homosexual the functional consequence is absent on all

occasions. (Contraception practised during heterosexual rela-

tions is, of course, a deliberate though reversible plan to avoid

functional consequences.)

The point to note is that in the individual a behavioural

system becomes active, reaches a more or less typical predict-

able outcome, and then becomes inactive, all without reference

to the system's function. Thus, in the individual performer, in-

stinctive behaviour is absolutely independent of function', this

is a point constantly emphasized by Freud. In a population of

individuals, on the other hand, the position is different. Al-

though in many individuals for a part, or even much, of the

time behavioural systems may be active without their functions

being fulfilled, so long as the population survives it must happen

that in some individuals for at least some of the time the

functions are being fulfilled. Though some individuals starve

and others fail to reproduce for other reasons, enough remain

nourished and have offspring for the population to persist.

Thus, as with adaptation, an understanding of function requires

a study of the behaviour of a population of individuals and is

impossible if the unit of study is the individual alone.
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A sharp distinction can, then, be drawn between the predict-

able outcome of a behavioural system's activity and the function

that it may or may not fulfil. Predictable outcome is a property

of a particular system in a particular individual. Function is

a property of that system in a population of individuals.

Whereas if a population is to survive it is essential that the

predictable outcome of a system should in a sufficient number
of individuals be consonant with function being fulfilled, if an

individual is to survive this may be of no matter.

There are two main reasons why the activity of a behavioural

system can achieve a predictable outcome yet fail to be followed

by its functional consequence

:

(a) Whilst the system itself is in functionally effective order,

namely capable of achieving functional consequences, the cur-

rent environment deviates in greater or less degree from the

environment of evolutionary adaptedness and so does not con-

form to that required for function to be fulfilled.

An example is when a hungry baby is given a dummy to

suck. The reason that food-intake does not follow has nothing

to do with the system responsible for sucking but is because the

particular object sucked contains no food. Another example is

when two tom-cats meet each other unexpectedly; for instance,

when each simultaneously rounds the same corner from a

different direction. The usual territorial fights, which occur

when the animals have warning of each other's presence, con-

sist mainly of threats and feints and no damage results. In the

statistically rare event of sudden confrontation fights may be

savage and damaging.

(b) The second reason is much more serious than the first

because relatively permanent: it arises when the behavioural

system itself is not in functionally effective order so that, even

in the environment of evolutionary adaptedness, the functional

consequence is never (or only rarely) achieved. This needs fur-

ther discussion.

There are many reasons why, in the course of development,

one or another feature of an animal's diverse biological equip-

ment may fail to develop satisfactorily. Anatomical structures

may be deformed or missing, physiological systems may be in
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poor working order or, in the case for example of vision or

hearing, not working at all. Though occasionally one or more

genes are responsible for the failure, more often some

anomaly of the embryo's environment is the cause - a virus, a

chemical, a mechanical trauma, and so on. It is probably the

same with failures in development of behavioural systems.

Whilst genes may well account for some forms and cases of

failure, anomalies of a juvenile's environment beyond those to

which behavioural equipment is adapted are likely to be the

cause of most of them.

In Chapter 3 it was emphasized that in the higher vertebrates

most behavioural systems are to some extent environmentally

labile, namely, the form they take in an adult turns in some

degree on the kind of environment in which that adult is reared.

The advantage of this is that the form ultimately to be taken

by the system is in some degree left open so that it can, during

development, become adapted to the particular environment in

which the individual finds himself. Such flexibility, however,

is not without its price. Provided the environment met with

during development lies within certain limits, the ultimate form

of a behavioural system may be well adapted, namely be such

that, when activated, it commonly achieves a functional con-

sequence. But when the environment in which development

takes place falls outside those limits the form taken by the

system may be ill adapted, namely be such that, when activated,

it fails often or always to achieve a functional consequence.

There are now countless examples of this in the literature of

animal behaviour - motor patterns that take a functionally

ineffective form, behaviour that follows a functionally ineffec-

tive sequence, objects towards which behaviour is directed that

are ineffective for function to be fulfilled, and so on. In each

such case the behavioural system has, during development,

become organized so that a particular predictable outcome is

reached, but that outcome happens to be of such a kind that

the function of the system is never fulfilled.

In vertebrates there is probably hardly any behavioural

system that could not, by suitable manipulation of environment,

be diverted in its development to become functionally in-
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effective in form. Systems responsible for locomotion, for nest-

building, for courtship, for parental behaviour, all are on record

as having developed in such a way that functional consequences

rarely or never follow their activation. Whereas some be-

havioural systems, e.g. those responsible for food-intake, must

be in reasonably effective functional order if the individual is

to survive, others, notably those responsible for sexual and

parental behaviour, need not be. This is perhaps one reason

why so much of psychopathology is concerned with behavioural

systems responsible for sexual and parental behaviour: when-

ever it is concerned with a more immediately vital function the

individual dies before a psychiatrist sees him. Another and no

less important reason is that sexual and parental behaviour of a

functionally effective kind are in each case a product of a very

large number of behavioural systems organized in very special

ways. And, since much of the development and organization

of these behavioural systems takes place whilst the individual

is immature, there are plenty of occasions when an atypical

environment can divert them from developing on an adaptive

course. The result is that the adult is equipped with a system

that, although in working order and capable of reaching a quite

specific predictable outcome, is not capable of fulfilling the

system's function.

An example of a system or rather integrate of systems that is

in working order but not in functionally effective working order

is the integrate responsible for sexual behaviour in an adult

who is a confirmed homosexual. In such a case all components

of behaviour may be performed efficiently but, because the

object towards which they are directed is inappropriate, the

functional consequence of reproduction cannot follow. The in-

tegrate not only has a predictable outcome, namely sexual

orgasm with a partner of the same sex, but is so organized that

the outcome is achieved. What makes it functionally ineffective

is that for some reason the system has developed in such a way
that its predictable outcome is unrelated to function. Were a

similar error to have crept into the design of a radar and

predictor-controlled anti-aircraft gun, it might lead to the gun's

firing efficiently but aiming so that it always destroyed a friendly
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plane and never an enemy one. These examples show clearly

that the distinction between predictable outcome and function

is a crucial one. Usually structure is such that when the predict-

able outcome is reached function is at least sometimes fulfilled,

but mistakes can occur - especially when structure is environ-

mentally labile. Some of the developmental processes at work

and the ways in which they can go wrong are discussed in

Chapter 10.

The upshot of all this is that, in a particular individual, the

activity of any one behavioural system may have consequences

that fail to promote the survival of the species, or even of the

individual, and may even be inimical to the interests of one or

both. Either because the present environment deviates signifi-

cantly from the species' environment of evolutionary adapted-

ness or because during development the system has itself taken

an unadapted form, the usual function of the system remains

unfulfilled. Nevertheless, because the individual is part of a

population, the species is likely to survive. Provided that the

environment of some individuals of the population, both during

development and currently, conforms to that to which the

species is adapted, the activity of behavioural systems will, in a

sufficient number of individuals, have appropriate functional

consequences. As a result the species persists, and potential to

develop the behavioural systems is preserved in its genie

equipment.

Altruistic Behaviour

In the history of psychology the existence of 'altruistic' be-

haviour has sometimes been regarded as a problem; and many

psychoanalytic formulations suggest that by nature individuals

seek only selfish ends and that they are altruistic only when con-

strained to be so by social pressures and sanctions. A biological

approach to instinctive behaviour shows this view to be false.

Once the criterion in terms of which a system's function is to

be considered is recognized to be population survival, the fact

that much behaviour has an altruistic function is no surprise.

On the contrary, from a biological point of view, behaviour

that has an altruistic function is perhaps understood a little
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more readily than is behaviour the function of which appears

more 'egotistic'.

Let us consider two apparently contrasting patterns of in-

stinctive behaviour. Some instinctive behaviour is so structured

that it commonly achieves food-intake and good nutrition, and

as such may appear to fulfil a function of value only to an

individual. This is unlikely to be so, however, since behaviour

that achieves the good nutrition of an individual is likely also

to enable that individual sooner or later to contribute to the

survival of the population of which he is a member. Although

at first sight the behaviour might appear intelligible only in

terms of individual survival, reflection shows that it is no less

intelligible in terms of population survival.

By contrast, there is other instinctive behaviour which is so

structured that it commonly fulfils a function of obvious benefit

to other members of the population though of no very obvious

benefit to the individual performer. A well-known example is

the lifelong behaviour of worker bees. These are females who

do not breed and who spend almost all their time in the hive

constructing cells, feeding larvae, storing nectar, or attending

the queen. There is much analogous behaviour in mammals:

examples are the instinctive behaviour of a cow with calf

towards an intruder, and the co-ordinated behaviour of the

adult males of a baboon troop towards a predator. In all such

cases the function fulfilled by the behaviour is readily intelli-

gible in terms of population survival but far less so in terms

of the welfare of the individual performer.

Thus, once population survival is recognized as the true

criterion in terms of which the function of instinctive behaviour

is measured, some old-standing problems evaporate. That some

instinctive behaviour has a function of direct and immediate

benefit to population survival is only to be expected; that other

forms of instinctive behaviour have a function of immediate

benefit to individual survival and of only indirect benefit to

population survival is no less intelligible. Whether classified

as 'egotistic' or as 'altruistic' the ultimate function is the

same.

This means that altruistic behaviour springs from roots just
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as deep as does egotistic, and that the distinction between the

two, though real, is far from fundamental.

How the Function of a System is Determined

So far we have spoken as though the function of every be-

havioural system is so obvious that it can be taken for granted.

No one bothers to ask what the function of eating is - or that

of brooding or migration. Nevertheless, there are a number of

long-recognized behavioural systems the functions of which

remain obscure. A notable one is the territorial behaviour of

many species of bird and*mammal. No one doubts that such

behaviour falls into the general class we are calling instinctive,

yet the exact advantage (or advantages) that it confers on a

species often remains unclear. Nevertheless it is characteristic

of contemporary biological thought that any instinctive be-

haviour is confidently presumed to have some particular func-

tion (or functions) that aids species survival, even though the

nature of that function is not yet agreed by students of the

subject.

The task of determining precisely what the function of a

certain piece of instinctive behaviour is may be considerable.

First, it has to be established that in a species' environment' of

evolutionary adafptedness individuals so equipped have more

progeny than do those not so equipped, and, secondly, the

reason for their doing so has to be discovered. Ideally the

necessary research is carried out in the wild. Procedure is to

intervene experimentally so that certain individuals of a species

are unable to behave in the usual way and then to compare their

survival rate and breeding success with those of individuals

not interfered with. In recent years Tinbergen (e.g. 1963) has

been carrying out experiments of this sort on certain details

of the breeding behaviour of gulls. Without such experiments,

either in the species with which we are concerned or at least

in closely related species, any discussion about which of the

many common consequences of a piece of instinctive behaviour

is its functional consequence is apt to become, unfruitfully

speculative.

In Chapter 12 it is argued, first, that the behaviour of the
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young human child that leads him to maintain proximity to

his mother-figure (and that is termed attachment behaviour)

is an example of instinctive behaviour, and, secondly, that its

function has been little discusssed and is still a matter on which

agreement has to be reached. A hypothesis that hitherto has

been little considered in clinical circles is advanced.

Problems of terminology

Now that an alternative theory of instinctive behaviour has been

outlined it is time to discuss briefly the usefulness, or otherwise,

of some traditional terms.

In the introduction to Chapter 3 it was remarked that so

long as the word 'instinctive' is used descriptively as an adjective

it is useful, but that difficulties are encountered when the noun

'instinct' is employed. Let us consider why this should be so.

The theory of instinctive behaviour advanced conceives such

behaviour to be a result of the activation within a particular

environment of behavioural systems that are integrated, either

in chains or in hierarchies or in a mixture of the two; and each

behavioural system and each integrate of behavioural systems

is conceived as being so constructed that, as a rule, when
activated it achieves a consequence that has survival value.

Now to what entity is the substantive noun 'instinct' to be

applied? Is it to be to the behaviour itself? Or to the be-

havioural system? Or to the causal conditions that activate a

behavioural system? Or to its predictable outcome? Or, per-

haps, to the function that it fulfils?

The fact is that workers of repute have applied the term

instinct to all these different things. At one extreme it has been

used to refer narrowly to relatively fixed action patterns, such

as 'turning head', and to movements, such as seizing prey, that

occur at the end of a longer sequence of instinctive behaviour.

At another extreme the term has been used to refer very broadly

to forces, regarded as causal factors, that lead to states as

general as life or death. Sometimes it refers to the predictable

outcome of a sequence of instinctive behaviour, as in 'nest-

building instinct' and 'sexual instinct', or to its biological func-
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tion, as in 'reproductive instinct'. Occasionally the term is ust^

to refer to an emotion that commonly accompanies behaviour,

as in 'instinct of fearing'.

It will be at once plain that this varied and mixed usage leads

only to confusion. Yet it may still be asked whether perhaps

some standard usage could not be agreed. There are, in fact,

two good reasons why this cannot be. First, a term that has been

employed in so many different ways is not easily redefined

and used anew in an exact sense. Secondly, the existence of

integrates of behavioural systems of every level of complexity

makes it extremely difficult to draw a line and to decide that

all integrates below that line in complexity are to be termed

instincts and all integrates above that line are not to be so

termed. Such an exercise would resemble the task of dividing

industrial concerns into two groups in terms of their level of

organizational complexity and giving those of less complexity

a special name. The difficulty of the task needs no emphasis;

but the real question is of what use would the result be were it

to be done.

To select by whatever criteria certain integrates of be-

havioural systems and to term them instincts would serve no

useful purpose. Not only that, but it would perpetuate the wide-

spread error of supposing that the systems that come within any

one integrate of systems have all their causal conditions in com-

mon and that these conditions are usefully conceived as 'drive'.

In Chapter 6 an account was given of some of the various

interacting factors that activate the behavioural systems leading

to nest-building in canaries, and this research provides an apt

illustration also for the point now to be made. The nest-

building of canaries can be analysed into gathering material,

carrying it to the nest, and building while sitting in the nest.

Since these activities fluctuate more or less together, it could be

argued that all are governed by a 'nest-building drive'. Analysis

of the factors causing them shows that all three components do

in fact share certain causal factors: all are influenced by oestro-

gen level and all are inhibited by stimuli from the nest. Yet

correlation between the three activities is not absolute: each

has causal factors specific to it, and the sequence in which the
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activities appear is probably due to the self-suppressing effect

that accompanies the performance of each activity. The concept

of a single nest-building drive is plainly inadequate. The same

would be true were we to postulate a separate drive for each

component activity of nest-building, since each of these activi-

ties can be analysed into a number of constituent movements

each of which varies in some degree independently of the others.

The truth is that the better we come to understand the causal

factors influencing instinctive behaviour the less useful the

concept of drive becomes. So long as the springs of action are

unknown it is easy and perhaps inevitable to suppose that some

special force drives the behaviour forward, perhaps not only

initiating it but also directing it in a mysterious yet beneficent

way. But, if we are right in believing that behaviour is a result

of the activation of behavioural systems and that the activation

is caused in the ways described, the mystery evaporates and

the need to postulate drives disappears. Engineers have no need

to postulate a special 'aircraft-shooting drive* to account for

the behaviour of a predictor-controlled gun, nor physiologists

a 'blood-supply drive' to account for the action of the cardio-

vascular system.

In what follows, therefore, neither the concept of instinct as

an entity nor that of drive is employed.

The descriptive term 'instinctive behaviour' remains useful,

however, to refer in a rough and ready way to behaviour that

in the environment of evolutionary adaptedness has conse-

quences that are vital to the survival of the species and that is

controlled by systems which in that environment are usually

fairly stable. At the same time it must be recognized that even

when 'instinctive' is used purely descriptively it is apt to bring

with it two related dangers. The first is a risk that it may be

supposed that every kind of instinctive behaviour is controlled

by behavioural systems of but a single type; the second is a

risk of creating a false dichotomy between instinctive behaviour

and all other kinds of behaviour. The truth is that behaviour

that is traditionally described as instinctive is controlled by

systems of many different types and that these systems lie on

a number of continua ranging from the most stable systems
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to the most labile and from those that are most necessary for

species survival to those that make only a marginal contribution

to it. There can, therefore, be no cut-off point between what is

called instinctive behaviour and what is not.

In certain psychoanalytic theorizing (e.g. Schur, 1960a and b)

the adjectives 'instinctive' and 'instinctual' have been used in

special ways : the term 'instinctive' is reserved for behaviour of

the kind also termed here instinctive, and the term 'instinctual'

is applied to a postulated 'psychical drive energy' that is held

to be discharged by means of such instinctive behaviour. Since

in the theory advanced in the present work no psychical drive

energy is postulated, the adjective 'instinctual' is not used at all;
1

the adjective 'instinctive' is used to refer both to behaviours

of a certain kind and to the behavioural systems responsible

for them.

A number of other terms used in discussions of instinctive

behaviour and of psychopathoiogy require consideration. They

include such terms as 'need', 'wish', 'aim', 'purpose', and many
others. How, it may be asked, does each fit into the present

schema and how do they relate to concepts such as predictable

outcome, set-goal, and functional consequence?

To avoid commitment to any particular theory of instinctive

behaviour and to' indicate the apparently purposive character

of behavioural systems, the term 'need', or 'need system', is

sometimes used. It is not a satisfactory term, however, because

it is readily taken to mean something required for survival - a

vital need; and a further complication is that this, in turn, may
lead to teleological thinking. Let us look at these difficulties

more carefully.

It has been emphasized in this chapter that the existence in

an animal of a particular species of any one environmentally

stable behavioural system comes about because the activity of

that system commonly has a consequence that is of survival

1. In earlier published work on anxiety and grief, the term 'instinctual

response systems' was in fact used to refer to behavioural systems that are

responsible for instinctive behaviour. For the reasons given above, termino-

logy is changed in the revised versions of this material that will appear in

Volumes II and III.
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value to the species. Systems responsible for eating behaviour

commonly have food-intake as a consequence. Systems respon-

sible for mating behaviour commonly have reproduction as a

consequence. Since the activities of these systems so commonly

and so plainly fulfil a biological need, why then not term them

'need systems'?

There are at least three good reasons for not doing so. First, in

each instance the activity of the behavioural system in question

may have consequences of quite other kinds. In a particular

individual a system that is obviously connected with food-intake

may have as its main consequence the sucking of a thumb or a

pipe. 2 In another individual a system obviously connected

with mating may have as its main consequence sexual activities

directed towards a fetish or an individual of the same sex. In

such instances the activity of the system has no survival value

whatsoever. To call the system a need system is therefore con-

fusing; and the confusion is only made worse if, to meet the

difficulty, new needs, e.g. to suck, are postulated. Secondly, as

already remarked, there are a number of species-characteristic

behavioural systems the biological functions of which are still

unclear. This fact is obscured when every behavioural system

is termed a need system, because the term 'need' tends to imply

that the usefulness of the system is self-evident. Finally, the term

'need system' can readily lead to an assumption that the need

plays some sort of causal role in activating the system, the

fallacy of teleology.

A legitimate usage of the term 'need' is to restrict it to refer to

the requirements of species survival. If the species is to survive,

an animal can be said to need food, warmth, a nesting-site, a

mate, and so on. Obviously none of these needs is a behavioural

system, nor does any of them cause the activation of a be-

havioural system. On the other hand, many behavioural systems

have the function of meeting one or other of these needs; and

it is because, if that species is to survive, those functions have

to be fulfilled that those particular behavioural systems have

been evolved. Needs, therefore, are not the causes of instinctive

2. Some sucking, however, is essentially non-nutritive; see Chapters 13

and 14.
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behaviour. What they do is to determine the functions that

behavioural systems have to serve. Thus they constitute the

selection pressures under which behavioural systems evolve.

Just as needs are not causes of instinctive behaviour so wishes

and desires are not causes either. The terms 'wish' and 'desire'

refer to a human subject's awareness of the set-goal of some

behavioural system or integrate of systems that is already in

action, or at least alerted for action. The statements 'I wish

for food' or 'I desire food' indicate that an integrate of be-

havioural systems that has food-intake as its set-goal has been

activated, perhaps only incipiently, and that I am aware that

this is so. Such reports are usually trustworthy, but psycho-

analysts know well that that is not always so. A subject may in

fact mis-identify the set-goal of a behavioural system currently

active - and such mis-identification may itself be the result

of interference by an active system that has a set-goal which is

incompatible with the first. This leads to the concept of uncon-

scious wish.

To say that a wish is unconscious indicates that, in the person

of whom it is said, a behavioural system or integrate of systems

having such and such a set-goal is active but that the person

is not aware of the fact.

Whilst the term 'wish' refers to the set-goal of a behavioural

system, the term 'intent' refers usually to some stage on the

way to the set-goal. When I say I intend to do such and such

it commonly indicates that such and such is part of the plan

that guides my present behaviour (this point is elaborated by

Miller, Galanter, and Pribram, 1960).

There are a number of different terms in use to refer to what

in this chapter is termed 'predictable outcome', with its sub-

category of 'set-goal'. They include 'purpose', 'aim', and simply

'goal'. The defects of 'goal' have already been dealt with (see

Chapter 5).

A difficulty about both 'purpose' and 'aim' is that each tends

to carry overtones of teleological causation. A more serious

difficulty about them, moreover, is that each is habitually used

in ways that fail to distinguish between a system's predictable

outcome and its function - a fatal confusion. For this reason
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neither is used in the present work. Although the English word

'aim' is commonly employed in both these senses, it is of interest

that when Freud defined the aim of an instinct he was alive to

some of the problems. For example, in 'Instincts and Their

Vicissitudes' (1915a) he recognized the basic distinction between

terminating stimuli, on the one hand, and function, on the

other, and confined his usage of the term 'aim' to what in the

terminology used here is 'reaching the terminating conditions

of the behavioural system in question'.

Other technical terms have been introduced to refer to what

is here termed predictable outcome or set-goal. Sommerhoff's

'focal condition' is very nearly co-terminous with my 'predict-

able outcome', though it may exclude the predictable outcome

of very simple types of behaviour, for example egg-rolling. A
German term, introduced by Mittelstaedt and used by Hinde,

that refers to certain types of set-goal is sollwert, namely the

'should be' state, or the state that a system is set to reach and /or

maintain. A disadvantage of the term may be that it was intro-

duced to refer to set-goals the instructions for reaching which

require only one type of constituent specification, e.g. the posi-

tion of a limb or the singing of a note, and may not be so easily

applied to more complex set-goals, instructions to reach which

require two or more constituent specifications. Another possible

disadavantage of sollwert is that a 'should be' state might, per-

haps, be misinterpreted to imply that that state is a norm that

contributes to survival. In fact, as has been repeatedly em-

phasized, the set-goal or sollwert of a behavioural system may
in any particular individual be atypical and even inimical to

survival.

In these chapters the adjective 'purposive' has sometimes

been used to describe a system that has a set-goal. It carries

with it, however, a risk that it will be interpreted as implying

teleological causation ( a risk that is even greater with the sister-

adjective 'purposeful'). To meet these objections Pittendrigh

(1958) has proposed the term 'teleonomic'. It can be used to

denote any system, living or mechanical, that is so constructed

that, when activated in its environment of adaptedness, it

achieves a predictable outcome. All the behavioural systems
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with which these chapters are concerned can, therefore, be

termed teleonomic.

To turn once again to the concept of set-goal it should be

noted that the set-goal of a behavioural system, like that of any

other control system, can be of two main types. One type of

set-goal is the maintenance of some variable at a constant value.

Thus some simple organisms are equipped with behavioural

systems that have as a set-goal the task of maintaining the

organism in an environment that is within certain narrow limits

of temperature. The task of such behavioural systems is never

finished : there is no climax to their performance and no drama.

It is a drab routine task. The other type of set-goal is an event

that is limited in time and that, once it has been brought about,

is followed by a cessation of activity. An obvious example is

sexual union, another is interception of prey. For some be-

havioural systems the set-goal lies somewhere between these

extremes.

In the case of man there has been a marked tendency to

give undue emphasis to behavioural systems that have finite

set-goals, e.g. orgasm, and too little attention to systems that

have continuing set-goals, e.g. proximity or accessibility to an

object in the environment. Attachment behaviour, it is held,

is the result of the activity of behavioural systems that have a

continuing set-goal, the specification of which is a certain sort

of relationship to another specified individual.
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Chapter 9

Changes in Behaviour during the Life-cycle

The behavioural development of an individual needs to be

considered in two quite distinct ways

:

a. the way in which the parts of the behavioural equipment

in active use change from one phase of the life-cycle to the

next;

b. the way in which each part of that equipment comes to

take the particular form it does.

Both themes are of the greatest interest to psychoanalysts.

The first is dealt with only briefly in this chapter but is referred

to again at the end of Chapter 12. The second, which concerns

the ontogeny of behavioural systems, is of much intricacy and

importance and is discussed in the next chapter.

To ensure survival of individual and species, it is necessary

for an animal to be equipped with an appropriately balanced

repertoire of instinctive behavioural systems at each stage of its

life-cycle. Not only must an adult be so equipped but the young

animal must also have a balanced and efficient equipment of

its own. This is likely to differ in many respects from that of the

adult. Furthermore, because the unit of biological adaptation

is a population and the survival of populations of higher

species is dependent on the co-operation of individuals, much
of the equipment of one individual is complementary to that

of another of different age or sex in the same population.

Behaviour patterns mediating attachment of young to adults

are complimentary to those mediating care of the young by

adults; in the same way, systems mediating adult masculine

behaviour in one individual are complementary to those medi-

ating adult feminine behaviour in another. This emphasizes

afresh that instinctive behaviour is never intelligible in terms

of a single individual but in terms only of a population of indi-

viduals collaborating together.

In all species of bird and mammal certain parts of the be-

havioural equipment that are operative during the immature
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phase of the life-cycle are different from certain parts that are

operative during the adult phase. Such differences are of two

main kinds

:

a. The same biological function is fulfilled in both immature

and adult, but the behavioural systems fulfilling it are not the

same ones. An obvious example is the different means of

food-intake used by immature and mature mammals : suck-

ing in the young, biting and chewing in older individuals.

b. The biological functions that are fulfilled differ in the

young and in the adult. Because immature organisms are

usually very vulnerable they are commonly endowed with

behavioural equipment that produces behaviour specially

likely to minimize risk, e.g. behaviour that maintains

proximity to a parent. Because, on the other hand, immature

organisms are unfitted to breed successfully, behaviour lead-

ing to reproduction and care of young is either not seen or

seen only in an incomplete form.

It must, of course, be remembered that an absence of a par-

ticular sort of behaviour at a particular phase of the life-cycle

can reflect one of several very different underlying states.

First, the neural substrate of the behavioural systems respon-

sible for that behaviour may not have developed and so the

systems could not, in any circumstances, be activated. A
second, and opposite, state is one in which the neural sub-

strate of the behavioural systems is fully developed but the

systems are lying dormant because some of the casual factors

necessary to activate them are absent. A third state is where

the behavioural equipment is developed only partially or where

causal factors for only some of the component systems are pre-

sent, so that, although bits of the behaviour are to be seen,

the full functional pattern is still absent. The second and third

of these states are more often present than is commonly

realized.

Experiments entailing artificial changes in hormone level

have shown that, in many species of vertebrate, behavioural

systems responsible for both masculine and feminine behaviour

are present in a full, or at least a potential, form in individuals
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of both sexes. Thus, when a domestic hen is injected with

testosterone she will display a full range of masculine be-

haviour; similarly, when a male rat is castrated at birth and

later injected with oestrogens he will display a full range of

feminine behaviour. These findings make it plain that the be-

havioural systems appropriate to the opposite sex are poten-

tially present in these animals and that the reason that the

systems remain largely or totally inactive in the ordinary course

of events is that hormone levels deviate from what are neces-

sary for activation. 1

Not infrequently the changes of behaviour that are shown

at different phases of the life-cycle are due to shifts of hormone

balance. In man there is good evidence that behavioural sys-

tems responsible for both masculine and feminine behaviour

are present in both sexes long before puberty and that the much
increased likelihood of one or other of them being active after

puberty is due in large part to changes in hormone levels.

Similarly, it may well be that changes of hormone level play

some part in the disappearance of immature behaviour - by

creating conditions such that the behavioural systems respon-

sible for it, though themselves persisting, are no longer acti-

vated so readily.

Whilst some changes of behaviour during the life-cycle are

due to changes occurring in hormone levels or their balance,

other changes may be due to the fact that a new behavioural

system has matured and that its activation takes precedence

over a system active earlier. For example, the behavioural

system responsible for sucking remains extant long after

infancy but is less frequently activated. This might be because

the behavioural systems responsible for biting and chewing

have become operational and in most individuals are more

readily activated than the system responsible for sucking.

Whatever the reason may be why behavioural systems speci-

1. Some of the conditions that lead male and female mammals to show

either masculine or feminine behaviour are described by Levine (1966). The

hormone levels present at the period around birth are shown to be of great

influence - an example of a sensitive phase, see p. 203. For instance, if a

female monkey is treated with testosterone shortly before birth, though

never again, her subsequent behaviour is typically masculine.
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ally characteristic of immatures are less often active in, adult

life, there is abundant evidence that the systems themselves

persist. They are apt to become active in situations of three

main sorts. First, juvenile patterns are often seen in adults

when adult patterns prove ineffective or when, in conditions

of conflict, adult patterns become disorganized. Secondly, they

are sometimes seen when an adult is sick or incapacitated. On
all such occasions activation of the immature system is usually

referred to as 'regressive'. Thirdly, it may happen that an in-

tegrate of behavioural systems characteristic of an adult may
include within itself a component derived from an earlier phase

of life, perhaps one that originally served a different function.

A specially clear example is the courtship feeding of birds in

which the male feeds the female. Whilst the cock's behaviour is

typical of an adult feeding young, the hen's is typical of young

being fed by a parent. Here two patterns serving the nutrition

of young, one an adult pattern and the other a juvenile one, are

incorporated into a behavioural sequence serving reproduction.

Psychoanalysts have long held that something analogous

occurs in the sexual interchanges of adult humans.

In most mammalian species the shifts in behaviour exhibited

from one phase of the life-cycle to the next occur in a remark-

ably regular and predictable way despite variations in the en-

vironment. They are, therefore, in high degree environmentally

stable. Nevertheless, independence of the environment is never

complete. In the human populations of Western countries, for

instance, puberty has advanced appreciably during the past

century, presumably owing to some environmental influence

that affects the age at which the balance of sex hormones in

the individual shifts. Little is yet known of the environmental

factor responsible : a change in diet is a plausible suggestion,

but the possibility that the shift could be due to a change in

social environment should not be neglected. Nevertheless, in all

mammals, variations in the pace at which changes occur in the

behavioural systems in active use during the life-cycle are no

more than marginal; and they pale into insignificance when

compared with the enormous variation of form that any one

behavioural system or integrate of systems may take in res-
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ponse to the environment in which an individual is reared.

Non-adaptive variations in the form taken during development

by man's behavioural systems are in fact the stuff of which

psychopathology is made. A better understanding of the pro-

cesses responsible for such variation has been a principal con-

cern of psychoanalysts ever since Freud recognized that the

way human sexual behaviour develops turns on happenings in

years long before puberty. These processes are the main topic

of the next chapter.
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Chapter 10

Ontogeny of Instinctive Behaviour

The only scientific way to deal with adaptation is to get the facts for

each case. Only after the facts are known is it possible to tell just

how much of the adaptedness of a given phenomenon is due to

inherited evolutionary prearrrangements, and how much to direct

adjustive interactions. The ratio varies greatly and unpredictably

from species to species, from function to function, from unit to unit.

PAUL WEISS (1949)

Changes that occur during the ontogeny of

behavioural systems

Whereas, in some lower orders of animal, behavioural systems

on first appearance in the life of an individual are, like Venus,

already of almost perfect form, in higher orders they more

usually take at first a primitive form and proceed thence to

undergo an elaborate process of development. Although new-

born birds and mammals are equipped with a few behavioural

systems capable at once of fulfilling a vital function, e.g. food-

intake, initially they are apt to fulfil it only very inefficiently.

A number of other systems, moreover, on first manifesting

themselves are so ill organized that not only is the behaviour

for which they are responsible incomplete but the functional

consequences that will later commonly follow it are conspicu-

ous by their absence. In general, therefore, it is only as an in-

dividual bird or mammal grows older that its behavioural

systems become complete and that the functional consequences

of their activation come, as a rule, to follow with regularity

and efficiency.

The behavioural equipment of newborn birds and mammals
not only is limited in scope but is simple in form; and of no

mammal is this more true than the human baby. Yet by the

age of two years a human child is already talking, and soon

afterwards he can use language as a means of ordering and

controlling behaviour. Thus during this brief proportion of his
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life-span the sophistication of the behavioural systems opera-

tive within him grows out of all recognition. Very many pro-

cesses are responsible for this transformation.

In this chapter a few of the more important of the processes

mediating the behavioural development of higher vertebrates

are outlined, and links made to what appears to occur in man. 1

There are three main ways in which instinctive behaviour

on its first appearance in immature members of higher species

differs from that found in adults

:

(a) a movement, though perhaps characteristic in form, is

directed towards objects in the environment different from or

more varied than those towards which the movement is

directed in the adult; usually it is directed towards a much
larger range of objects;

(b) behavioural systems that are functional in infancy tend

to be simple in structure and to be superseded during develop-

ment by systems of more complex structure; thus behaviour

that in the neonate is little more than reflexive, e.g. sucking,

comes to be replaced by behaviour regulated by feedback and,

perhaps, organized so as to achieve set-goals;

(c) movements that are later seen as parts of complex se-

quences of behaviour with functional consequences are often

exhibited at first only as non-functional fragments.

Each of these differences can cause instinctive behaviour in

an immature either to fulfil its function inefficiently or to fail

to fulfil it altogether. Each, moreover, can be a source from

which a pathological form of behaviour can develop. It is no

surprise, therefore, to find that each of these characteristics of

instinctive behaviour in immatures has for long been given a

central place in psychoanalytic theory. Within that tradition

these three characteristics are reflected in the following pro-

positions :

(a) the object towards which instinctive behaviour is directed,

and a soecial relation with which terminates it, 'is what is most

variable about an instinct' (Freud, 1915a, S.E., 14, p. 122);

1. Much of what follows, including examples, is derived from Hinde's

Animal Behaviour (1966), in which a comprehensive discussion of the princi-

ples of behavioural development will be found.
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(b) in the immature, behaviour is subject mainly to the

pleasure principle; during healthy development regulation by

pleasure principle becomes increasingly superseded by regula-

tion by reality principle;

(c) instinctive behaviour is made up of a number of com-

ponents (part-instincts) that, during development, come to be

organized into integrates; the form these integrates take can

vary greatly.

Thus not only in man but in many other species as well, great

changes are found commonly to occur during the ontogeny of

behavioural systems. In some species and for some behavioural

systems these changes are environmentally stable, namely their

course is not greatly influenced by variations of environment

met with during development. In other species and for other

behavioural systems the changes are environmentally labile and

the form they take in the adult is much influenced by environ-

mental variation. In such cases the period during which they

are sensitive to change in the environment is often of only

limited duration, and is termed a 'critical phase' or 'sensitive

period'. Sensitive periods for different behavioural systems

occur in different species at different points in the life-cycle.

As a rule, however, these points occur relatively early in life

and in some instances they occur before the system itself is

functional (see p. 203).

The existence of sensitive periods in early life during which

the form to be taken by an adult's instinctive behaviour is in

great part determined is yet another characteristic of instinctive

behaviour to which Freud drew attention. In the psycho-

analytic tradition it is represented in the concepts of fixation

and of stage in libidinal organization.

Modern instinct theory, it is held, enables a number of time-

honoured concepts derived from the psychoanalytic study of

man to be aligned with similar concepts derived from observa-

tion and experiment with animals, to the clarification and en-

richment of both.
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Restriction of range of effective stimuli

The young of all species of bird and mammal show a certain

number of complete movements that are, from the first, well

executed and characteristic of the species. Examples in birds

are pecking and preening, and in mammals sucking and urinat-

ing, and even complete prey-catching movements (e.g. in the

polecat). Such movements appear without preceding practice

and in their normal functional context. In man there is the root-

ing, sucking, and crying behaviour of the neonate and the pat-

terns of smiling and walking exhibited at a rather later age.

It seems likely, moreover, that some of the detailed components

of adult masculine and feminine sexual behaviour, e.g. clasp-

ing and pelvic thrust, also fall into this category. Such move-

ments, we may infer, are the expression of behavioural sys-

tems that, as regards motor pattern, are relatively little in-

fluenced during development by variations of environment and

that, at a certain phase of the life-cycle, are ready to be acti-

vated by whatever causal factors they are structured to respond

to. Some of them conform to Freud's concept of component

instincts.

Such movements are organized and ready for execution as

soon as an appropriate moment arrives, which shows that in

motor form they are independent of learning. Whether or not

on first appearance they are followed by their usual functional

consequences, however, is an altogether different question. For

pattern of movement is one thing and the object towards which

it is directed is another.

Functional consequence follows only when a movement is

directed at an appropriate object. For example, if a newly

hatched chick happens to peck on ground that is strewn with

seeds, food-intake results. But if it happens to peck on ground

strewn with some other pale objects, e.g. wood chips or chalk,

identical movements result in the chick receiving nothing of

food value. In a similar way a newborn human baby may suck

a suitably shaped object and receive, or not receive, nourish-

ment. Thus, the behavioural systems responsible for pecking

187



Instinctive Behaviour

and for sucking are ready and become active the moment the

necessary causal factors are present - and irrespective of

whether the usual functional consequence follows or not.

Although the range of stimuli that may activate any one

behavioural system in the immature is often very wide, it is not

infinitely wide. From the first, stimuli tend to fall into cate-

gories and to elicit one or another different type of response.

This has led Schneirla (1959, 1965) to suggest that many of the

responses of very young animals are determined initially simply

by quantitative differences in the intensity of stimulation re-

ceived. Young animals, Schneirla points out, tend to approach

with part or all of the body any source of stimulation whose

neural effects are quantitatively low, regular, and limited in

range of magnitude, and tend to withdraw from those whose

neural inputs are high, irregular, and of extensive ranges. Al-

though such discrimination is only rough and ready, more

often than not its consequence is functional in that the young

animal withdraws from a potentially dangerous part of the

environment and approaches a potentially safe one. Whilst

many observations of lower vertebrates support Schneirla's

generalization, the extent of its applicability remains unknown.

Most students of higher vertebrates believe that the particular

form of behaviour elicited is from an early stage of ontogeny

determined, in part at least, also by stimulus pattern.2

The examples given show how, in higher vertebrates, the range

of stimuli effective in activating a behavioural system in an

immature and naive animal is often very wide. With experience,

however, comes restriction. Within a few days a chick has

learned to peck mainly at seed and to disregard inedibles, and

2. There is evidence, reviewed by Bronson (1965), that in infancy the co-

ordination of gross body movement, including orienting and defensive

reactions, is mediated by the reticular system and motor nuclei of the brain-

stem. So long as networks at this level of the cns only are active, sensory

discrimination is confined to change of intensity. Response to changes of

pattern requires the contribution of neocortical systems. The fact that this

contribution is of marginal importance during the early infancy of some

mammalian species, including man, is in keeping with Schneirla's generaliza-

tion. It does not, however, support a view that responses to changes of

pattern, when they appear, are necessarily a product of learning.
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a human baby when hungry has come to prefer a milk-giving

teat to another. Many other examples of restriction in range

of effective stimuli can be given. Young birds of many species

respond at first by following a wide range of visual stimuli,

but within a few days do so only on seeing an object they have

already followed. A human infant of a few weeks responds

with a smile to any visual stimulus that has two black dots on

a pale background; by three or four months a real human face

is required; and by five months the effective stimulus may be

confined to the face of a familiar person. That the range of

effective stimuli commonly becomes restricted was well known

to William James (1890) who expressed it as the 'Law of the

inhibition of instinct by habits'.

What are the processes by which, first, the range of effective

stimuli becomes so drastically narrowed, and, secondly, a parti-

cular response becomes as a rule linked to a functionally

appropriate stimulus?

One such process is an improvement in the maturing indivi-

dual's ability to discriminate sensory input. So long as vision

and hearing are undiscriminating, a wide range of visual

stimuli or of auditory stimuli may be treated as though they

were alike. Whereas some sorts of improvement seem to be due

to physiological development and cannot be attributed to learn-

ing, other sorts are dependent on experience; the improvement

is then referred to as 'perceptual learning' or 'exposure learn-

ing'.
3 For example, in mammals, there is evidence that the

ability to perceive and respond to visual form, e.g. circle or

square, is dependent on the animal's having first had experience

of differing shapes. In some cases familiarity itself is enough -

the animal does not have to have been rewarded by any of the

conventional rewards. In other instances, visual experience

alone is insufficient for improved discrimination to follow.

3. Sluckin (1965) points out that the term 'perceptual learning' is ambi-

guous and could well refer to several different processes. For this reason he

advocates the term 'exposure learning', first proposed by Drever: 'It refers

unambiguously to the perceptual registration by the organism of the

environment to which it is exposed.' The effects appear to be due to the

animal's having learned the properties of the stimulus, and not to its having

formed any stimulus-response association.
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Thus, for a kitten to develop efficient visually guided behaviour,

it must not only have had visual experience of the environment,

but have had the chance also to move actively in that environ-

ment.

Once stimuli can be discriminated, a number of processes can

lead to restriction of the range of stimuli that are linked to any

particular response. Through the opposing processes of rein-

forcement and of habituation, the consequences that follow a

response can play a very large part in mediating restriction.

Thus chicks continue to peck at objects that, after seizure, elicit

swallowing, and cease to peck at those that do not. Young
finches at first show only a limited degree of preference be-

tween different sorts of seed, but after experience take mostly

those sorts that they can de-husk most efficiently.

A different class of processes that mould behaviour are those

that result in familiar objects being approached and in un-

familiar ones being avoided. Unlike the processes of reinforce-

ment and habituation, which have been the stock-in-trade of

experimental psychologists for two generations, the importance

of the dichotomy familiar-unfamiliar has been appreciated only

in comparatively recent times, largely as a result of the work of

Hebb (1946b).

In the development of young individuals of many species

approach behaviour is exhibited early and precedes the appear-

ance of avoidance and withdrawal behaviour. As a result, any

stimulus to which the young animal is exposed initially, pro-

vided it falls within certain broad ranges, tends to elicit

approach. This phase lasts only a limited time, however, and is

brought to an end by two closely related processes. On the

one hand, experience of the environment enables the animal

to learn the familiar and to discriminate it from the strange;

on the other, avoidance and withdrawal responses become

more readily elicited, and are then elicited especially by stimuli

recognized as strange. In many species aggressive responses

follow a course of development similar to that of withdrawal

responses, maturing later than approach and being elicited

especially by stimuli recognized as strange.

Thus, through the twin processes whereby different responses
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have differential maturing rates and the animal learns to dis-

criminate between familiar and strange, the stimuli that elicit

approach behaviour tend to become restricted to the familiar,

whilst other stimuli tend to elicit withdrawal and /or aggres-

sion. (A balance of unfamiliar with familiar tends to elicit

exploration.)

It will be evident that, comparatively simple in principle

though these twin processes are, the effects they have on the

way an animal's behaviour becomes organized are far-reaching.

On the one hand, when the animal is reared in its environment

of evolutionary adaptedness, the resulting organization of be-

haviour tends to maintain it in proximity to animals that are

friendly and to places that are safe and, in addition, tends to

keep it away from predators and other dangers. By having these

effects the resulting organization has survival value. When an

animal is reared in an environment other than its environment

of evolutionary adaptedness, on the other hand, the resulting

organization of behaviour may be very different. Sometimes it

is bizarre, sometimes inimical to survival.

One type of deviant, and often unadapted, behavioural

organization that follows rearing in an atypical environment

is illustrated by the literature on unusual animal friendships.

When young animals of different species are reared together,

friendships between them can be produced, even when the two

belong to species such as cat and mouse that in nature are

'hereditary enemies'. Another type of deviant organization is

seen in animals brought up in a severely restricted environment.

Such animals are usually utterly undiscriminating in their be-

haviour, tending either to avoid all objects or to approach all

objects. For example, experiments with two-year-old chimpan-

zees reared in a restricted environment show that they do not

investigate or handle novel objects and that the more restricted

the environment in which they are brought up the more timid

they are. On the other hand, a series of experiments in which

puppies were raised in confined conditions led to their ap-

proaching everything novel to a degree which was dangerous.

In each case the resulting behaviour was undiscriminating and,

as such, not well adapted to survival.
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Much of the linking of particular stimuli with particular

behavioural systems is achieved by a process of restriction,

namely by reducing a wide range of potentially effective stimuli

to a much narrower range; occasionally, however, such linking

is achieved by an opposite process, namely by extending a

narrow range to make it wider. An example is the way in which

maternal behaviour in mice is elicited more readily and by

more kinds of baby-like stimulus, e.g. dead babies, after the

female has had experience of normal live babies than it can

be before she has had that experience.

The phases of the life-cycle during which restriction of

potentially eliciting stimuli (or extension of them) can occur

are often brief. See the sections on sensitive periods (p. 203)

and on imprinting (p. 209).

Elaboration of primitive behavioural systems and

their supersession by sophisticated systems

In the neonate there are some behavioural systems, notably

those mediating reproduction, that either are not active at all

or, and more frequently, are active but are still insufficiently

organized to achieve a functional consequence. Their ontogeny

is considered in the next section. Here we are concerned with

the development only of systems that are functional from the

first.

In Chapter 5 an account is given of the many different ways

in which a behavioural system can be organized - from the type

responsible for the simplest of fixed action patterns to the type

responsible for the most elaborate of goal-corrected sequences.

In comparison with those of the mature animal, the be-

havioural systems functional in newborn mammals tend to be

of the simpler types. In the course of development, behavioural

systems of more complex types become operative, and not

infrequently a function fulfilled at first by a system of

simple type is fulfilled later by a system of more sophisticated

type.

An example of a change of system occurring very early in
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life is seen in goslings. In their first twenty-four hours, follow-

ing behaviour is elicited by any moving object. After another

day or two, however, not only is it elicited by a familiar object

only, but, when the object is absent, a gosling will seek the

familiar object. Thus behaviour initially organized as a simple

goal-corrected system quickly becomes reorganized as part of a

plan. Similarly, the attachment behaviour of infant monkeys

evolves from simple reflexive grasping to complex sequences

of following and clinging, organized also as components of a

plan.

Change of control from a simple system to one organized on

more sophisticated lines is commonly due to the simple system's

becoming incorporated within the more sophisticated one.

Once it is so incorporated, activation of the simpler system

comes under more discriminating control than it was earlier.

Instead of its being activated immediately on receipt of elemen-

tary stimuli (of a greater or narrower range), activation is in-

hibited until such time as certain very special conditions ob-

tain. Realization of such conditions may be awaited passively,

or it may be actively promoted by behaviour of an altogether

different but appropriate sort - for example, the gosling's seek-

ing behaviour.

In adult carnivores and primates, behaviour appears some-

times to be structured in terms of simple plan hierarchies. For

example, the ways in which lions hunt prey or a troop of

baboons changes its formation to guard against predators are

most easily understood on this assumption. Nevertheless such

sophisticated ways of organizing behaviour are exhibited only

by relatively mature animals: young lions and young

baboons are not capable of such organization.

A change in the type of system controlling behaviour from

a simple stimulus-response type to a goal-corrected type is

often referred to as a change from behaviour governed by trial

and error to behaviour governed by insight. By Piaget it is re-

ferred to as a change from behaviour organized on the basis of

sensori-motor intelligence to behaviour organized on the basis

of symbolic and preconceptual thought. To illustrate what he

has in mind by this step in development Piaget (1947) writes:
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'sensori-motor intelligence acts like a slow motion film, in

which all the pictures are seen in succession but without

fusion, and so without the continuous vision necessary for un-

derstanding the whole', whereas the more advanced mode of

organization resembles a film shown at the proper speed.

In human beings psychological development is characterized

not only by simple systems' being superseded by goal-corrected

systems, but also by the individual's becoming increasingly

aware of the set-goals he has adopted, by his developing in-

creasingly sophisticated plans for achieving them, and by his

increasing ability to relate one plan to another, to detect in-

compatibility between plans and to order them in terms of

priority. In psychoanalytic terminology these changes are des-

cribed as being due to the supersession of id by ego.

The first steps in such development are illustrated by the

change that takes place during a child's first two or three years

of life in the types of system effecting bladder control, a process

studied by McGraw (1943). During the first year of human life

voiding of bladder contents is controlled by a reflex mechan-

ism, sensitive during the first six months to a wide range of

stimuli and becoming restricted during the second six months

to a more limited range. Early in the second year the perfor-

mance loses the automaticity of a reflex mechanism. The infant

appears, however, still unaware both of the act itself and of its

consequences, and for a brief spell he may become more co-

operative and predictable in his performance. This phase also

passes, however, and many children become especially unco-

operative for a while. Finally, usually towards the end of the

second year, control becomes vested in a far more complex

behavioural system, a system organized to take account both of

the child's posture and of his circumstances. In this phase

voiding of contents is inhibited (usually) until he has found

and positioned himself on a suitable receptacle. Such behav-

iour, it is evident, is structured to achieve a set-goal, namely

void into receptacle, and is organized on the basis of a simple

master plan. In the execution of the plan, shift from one phase

of the required behavioural sequence to the next phase, e.g.
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seek pot to sit on pot, is dependent on a process of information

feedback. Success in the first phase, seek pot, is moreover de-

pendent on the child's having an adequate cognitive map of the

family living accommodation.

Thus a simple response initially sensitive to a broad range

of unpatterned stimuli becomes incorporated within a behav-

ioural system organized as a plan hierarchy and sensitive to

very specific percepts.

A comparable succession of increasingly sophisticated

systems, it is believed, mediates human attachment behaviour.

Whereas in the early months such behaviour consists only of

reflexive and tracking movements, in the second and third years

it is organized in terms of set-goals and plans. These plans

become organized in increasingly complex ways and come
ultimately to include sub-plans one set-goal of which may be to

change the behavioural systems and set-goals of the mother-

figure to whom the child is attached. These themes form the

substance of Part IV.

Yet another example of the increasing sophistication of the

systems that in a human being are successively employed to

fulfil a single function is to be found in behaviour leading to

food-intake. In the neonate, food-intake is a consequence of be-

haviour organized as a chain of simple fixed action patterns -

rooting, sucking, swallowing: they are activated by relatively

unspecific environmental stimuli, usually when the neonate's

internal condition is of a certain sort. After a few months,

feeding behaviour is initiated only when external conditions are

perceived to conform to a certain expected pattern - mother

ready with breast, bottle, or spoon. By the second year many
new sorts of behaviour have been enlisted in the service of

food-intake - seizing food, conveying to mouth, biting, chew-

ing - and linkage between different sorts has become or-

ganized more as a plan than as a chain. As a child grows to be

an adult the plan becomes more complex and the period of

time over which it is to be executed grows longer - buying

food, preparing it, cooking it, etc. Ultimately in adults of even

undeveloped communities food-intake becomes a culminating
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point in a master plan that in execution may comprehend an

agricultural year and contain as sub-plans a large array of

cultivating, harvesting, storing, and cooking techniques.

Thus whereas during infancy and childhood humans are in-

capable of structuring their behaviour in any way more com-

plex than the simplest of plans, in adolescence and adulthood

behaviour is habitually structured on the basis of elaborate

plan hierarchies. This tremendous development in the sophis-

tication of the behavioural organizations employed is made
possible, of course, by the increasing capacity of the growing

human child to use symbols, especially language.

It is because, during human development, the behaviour

employed to fulfil a function changes in its organization from

the simple and stereotyped to the complex and variable that it

is customary to say that humans show no instinctive behaviour.

An alternative way to put it is that systems responsible for in-

stinctive behaviour usually become incorporated in sophisti-

cated systems so that the typical and recognizable patterns

expected of instinctive behaviour are no longer seen except

when a set-goal is about to be reached.

Upgrading of control during individual development from

simple to more sophisticated systems is no doubt in large part a

result of the growth of the central nervous system. A compar-

ison by Bronson (1965) of what is known of the behavioural

capabilities of different parts of the human brain and of their

state of development during the early years of life with what

is known of the increasing sophistication of the behavioural

systems in operation at each age suggests that during human
development brain structure and behavioural structure keep

closely in step.

During the first month after birth the neocortex of the

human baby is little developed and, in keeping with that, be-

haviour is at the level only of reflexive and tracking move-

ments. During the third month some parts of the neocortex

probably become functional and then responses become sen-

sitive to pattern and for short periods can be delayed. For

example, by three months a baby may be content to wait

whilst his mother prepares to feed him, something he does not
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do in the early weeks. Nevertheless, throughout the first two

years of life the development of the elaboration areas of the

neocortex lags far behind that of the primary projection areas

and, in correspondence with that lag, cognitive processes and

plans do not develop beyond a comparatively primitive level.

Even by the time the second birthday is reached the pre-

frontal lobes remain very little developed. These parts of the

brain, evidence suggests, are necessary if an individual is to

inhibit immediate response so that a plan of action, dependent

on factors not present in the immediate environment, can be

carried to completion. Consistent with that, it is found that

only towards the end of the preschool years are most children

able to make a choice that gives substantial weight to factors

not present in the here and now.

Thus it seems clear that throughout many years of child-

hood the sophistication of the behavioural systems that can be

developed is strictly limited by the state of development of the

brain. Without the necessary neural equipment, behavioural

equipment cannot be elaborated; and, until it is elaborated,

behaviour remains more in keeping with the pleasure principle

than with the reality principle.

During ontogeny the supersession of simple behavioural

systems by increasingly sophisticated ones, including plan hier-

archies, is the rule. The advantages in terms of adaptedness and

efficiency are obvious. So too are the dangers. The repeated

supersession of one system by another provides countless op-

portunities for a faulty transition to occur and for the resulting

behavioural system to prove less efficient and adapted instead

of becoming more so.
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Integration of behavioural systems into functional

wholes

So far we have dealt with systems that are functional from

the first and that during ontogeny are superseded by more

sophisticated systems that continue to fulfil the same function.

Other systems, however, start by being non-functional and be-

come so only when they become integrated with other systems.

When first activated, each component gives rise only to an

isolated movement, or to a movement that occurs in an in-

appropriate context or in the wrong place in a sequence.

An example is the nut-burying behaviour of a squirrel. This

is a complex sequence, including digging, depositing the nut,

pushing it down with the snout, covering it over, and stamping.

Though each bit of behaviour appears at a certain age and re-

quires no practice, if the sequence as a whole is to be effective

some practice is usually necessary. For example, an inex-

perienced animal may dig a hole and deposit a nut, but per-

form covering movements at the wrong place. Only with prac-

tice is the sequence so performed that the usual functional

consequences follow.

The occurrence in young animals of instinctive behaviour

that is so ineptly executed that it has no functional consequence

is illustrated also in the development of reproductive behav-

iour. A great tit whilst still a fledgling may, for example, show

isolated fragments of reproductive behaviour - snatches of

sub-song, nest-building, and copulatory behaviour - but those

fragments appear in contexts quite divorced from the context

in which they appear in the adult. Young mammals of many

species and of both sexes commonly mount each other, ineptly

and without passage of semen into vagina. Studies of primates,

of which there are now several, are of special interest to

psychoanalysis.

In the rhesus monkey sexual maturity is not reached until

after four years of age. Nevertheless, fragments of sexual be-

haviour are seen from the earliest weeks. In young males penile

erections have been observed in a number of infants from
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about six weeks of age and occur especially when the infant is

being groomed by his mother. Pelvic thrusts are first seen a

little later and not necessarily when two animals are in a

mounting position. Not infrequently, the animal towards which

the thrusts are directed is the infant's mother.

Erection and thrusting have been observed also in chimp-

anzee infants. In both rhesus monkey and chimpanzee they

may be elicited in situations in which the general level of ex-

citement is high; for example, upon rejoining a companion

after brief separation, at feeding-time, when strangers are

present, and when the animal is physically restrained. In a

review of the subject, Mason (1965a) concludes that 'the

various constituents [of male mating behaviour] seem to ap-

pear at different stages of ontogeny and are differentially re-

lated to experience and to eliciting conditions'.

Observations such as these make it plain that fragments of

sexual behaviour of a non-functional kind occur in immature

members of many, perhaps all, species of primate and are not

infrequently first exhibited towards parents. The 'component

sexual instincts' that are active in human infancy and child-

hood, and to which Freud called attention, are thus not con-

fined to man: probably in all mammals infantile sexuality is

the rule.

In human children systematic observation of non-functional

fragments of sexual behaviour is not easily carried out. Re-

cently, however, Lewis (1965) has reported on the incidence of

pelvic thrust movements in human infants, starting at eight to

ten months of age

:

It occurs only in conditions of maximum security In a moment

of apparent delight, the child clasps the mother, perhaps while lying

relaxed on her breast. Throwing his arms about her neck, nuzzling

her chin, he begins rapid rotating pelvic thrusts at a frequency of

about two per second. This does not last long (10-15 seconds). It is

not usually accompanied by erection . . . and does not result in any-

thing suggesting orgasm. ... It is not restricted to boys. The mother

of three girls observed it in all her daughters. . . . [It] decreases with

the gradual decrease in intimate holding contact . . . [but] has been

observed in children over three years of age. ... It does not occur in

199



Instinctive Behaviour

connection with feeding, dressing or active play, although occa-

sionally thrusting has been seen when the child is in relaxed ventral

contact with a blanket or pillow.

Any observer of two- or three-year-old children playing to-

gether has noticed occasions when, with much excitement, a

little boy and a little girl assume positions typical of adult

coitus. Neither, it is evident, has more than the vaguest idea of

the post-pubertal set-goal of the behavioural sequence one bit of

which they are enacting.

Another example of typical items of instinctive behaviour

occurring in the immature but in sequences insufficiently or-

ganized for the result to be functional is the maternal behav-

iour of little girls, and sometimes also of little boys. For a

longish period a child of three may act in a typically maternal

way towards a doll, or even towards a real baby. Then some-

thing distracts her, the maternal behaviour ends abruptly, and

for a long stretch of time the doll, or baby, is left neglected.

The processes whereby these early-appearing fragments of

instinctive behaviour come to be integrated into complete

sequences with their normal functional consequences are prob-

ably multifarious. One sort are those, discussed already, that

lead the stimulus objects that activate a behavioural system,

and that terminate it or guide it, to become restricted. An inter-

esting example is the way in which a number of responses in a

newly hatched chick, initially discrete from one another, come

as a rule all to be directed towards a mother hen. Experiment

shows that in the early days after hatching a chick will (a)

follow a moving object, (b) seek a haven of safety when it

is alarmed, and (c) seek warmth when it is cold. Although in

artificial conditions it is possible so to rear the chick that each

of these behavioural systems is directed towards a different ob-

ject, e.g. following towards a cardboard box, a haven of

safety in a sack, and warmth at a radiator, in the natural en-

vironment all three become directed to the mother hen.

Processes of a closely related sort that result in behavioural

fragments becoming functionally integrated are those that

lead a behavioural system responsible for some simple item of

behaviour to become a unit in one or more chains.
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Yet another sort of process is one that integrates a piece of

behaviour within a causal hierarchy. This can occur following

a change in the causal relation between a pattern of behaviour

and the internal state of the animal.

It might confidently be supposed that feeding behaviour

would be most readily elicited when an animal is hungry, and

the hungrier it is, it might be thought, the more readily would

the behaviour be elicited. This is by no means always so, how-

ever, at least not in the very young. For example, when a fledg-

ling great tit starts to peck it is most likely to do so when it is

not hungry: when it is hungry it begs food from its parents.

Similarly, experiment suggests that sucking behaviour in pup-

pies is at first independent of both hunger and food-intake.

Later in development pecking and sucking become elicited

most readily in conditions of hunger and, by those means,

are brought, together with other behaviour contributing to

food-intake, within a system organized in terms of causal

hierarchy.

If one effect of experience is that a particular response comes

to be elicited only when the animal is in the appropriate physio-

logical condition, e.g. hunger, another effect can be just the

opposite. Thus the sexual behaviour of the male cat first be-

comes organized into a functional sequence when two con-

ditions are met : (a) androgen level is high and (b) the cat has

experience of mating. Once so organized, sexual behaviour may
subsequently be exhibited even at times when androgen level is

low. It is at least possible that the way in which the male cat's

sexual behaviour is organized changes from a chain -linked

system to a goal-corrected system. Whether or not this is so, a

change of that sort is fairly common in higher mammals. The

new behavioural system is then not only more efficient but

likely to acquire some degree of autonomy from the con-

ditions initially necessary to elicit it.

These examples illustrate a very general principle of be-

havioural development. This is that, once a sequence of be-

haviour has become organized, it tends to persist and does so

even when it has developed on non-functional lines and even

in the absence of the external stimuli and /or the internal con-
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ditions on which it first depended. The precise form that any

particular piece of behaviour takes and the sequence within

which it is first organized are thus of the greatest consequence

for its future.

Because of a human's immense capacity to learn and to de-

velop complex behavioural systems, it is usual for his instinc-

tive behaviour to become incorporated into flexible be-

havioural sequences that vary from individual to individual.

Thus once a human has had experience of reaching a consum-

matory situation the behaviour that leads to it is likely to be-

come reorganized in terms of a set-goal and a plan hierarchy.

That is what appears to occur in sexual behaviour.

Before intercourse and orgasm have been experienced human
sexual behaviour appears to be organized largely as a chain.

After experience it is reorganized more as a plan with a set-

goal. Although such reorganization leads the behavioural

sequence for which a system is responsible to become more
efficient in achieving predictable outcome, it may not be with-

out drawbacks. For example, once the consummatory situation

and act are foreseen, an individual may seek them precipitately,

omitting intermediate steps, and the satisfaction experienced

may be much less than was expected.

Whereas with experience the consummatory situation (or

act) of an instinctive behavioural system comes often or always

to be foreseen, whether or not its function is also foreseen be-

fore the behaviour is performed is much less certain. In the

case of animals it presumably never is. In the case of man it

sometimes is, but perhaps more often it is not. For example,

though the functional consequences of sexual behaviour are no

doubt usually known about before intercourse is practised, they

may not be. The functional consequences of eating are likely

to be only imperfectly understood even by adults, and the

functional consequences of attachment behaviour, it is argued

in later chapters, remain largely unknown even in sophisticated

circles.

The fact that in man function is sometimes known about can

lead to two sorts of aberrant behaviour. One is performing the

behaviour but at the same time deliberately preventing the
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functional consequences from following, e.g. intercourse with

contraception, eating food that is non-nutritious. The other

is fulfilling the functions without performing the instinctive

behaviour, e.g. artificial insemination, tube-feeding.

Sensitive periods of development

Enough has been said already to make it clear that the form

taken by the behavioural equipment of an adult of many

species of bird or mammal is to a great extent dependent on the

environment in which it is reared. For some systems in some

species the degree of sensitivity to environment may change

relatively little during the life-cycle; more often, probably,

sensitivity to environment is greater at one phase than at an-

other; and sometimes a behavioural system is highly sensitive

at one phase and then ceases to be so.

The best-known examples of sensitive periods in the develop-

ment of behavioural equipment are those in which the stimuli

that activate or terminate a system become sharply and perhaps

irreversibly restricted. Other examples concern the forms taken

by motor patterns and by set-goals.

Earlier in this chapter it was pointed out that in young

animals there is a marked tendency for stimuli identified as

familiar to evoke approach behaviour and for stimuli identi-

fied as strange to evoke avoidance. A special case of this

occurs during the development of following behaviour in duck-

lings and goslings. In the hours after hatching, young birds

follow whatever moving object they first perceive. Not only

this, but they very quickly reach a point when they will follow

only the object already followed and will avoid all others. This

rapid learning of the familiar and then following it is known as

'imprinting'. Something similar occurs in young mammals. Be-

cause these findings are highly relevant to any discussion of the

human child's tie to his mother they are given the next section

of the chapter to themselves (p. 209).

The range of objects towards which other behavioural

systems are potentially directed may also be subject to sharp
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and apparently irreversible restriction at certain other phases

of the life-cycle.

An example, which is of the greatest interest to psycho-

analysts, concerns the mode of selection of objects towards

which sexual behaviour is directed. Complete sequences of

sexual behaviour are not usually seen in birds or mammals
before they reach a certain age (though isolated fragments of

such behaviour usually are). Nevertheless, the range of objects

towards which such behaviour is later to be directed by a given

individual is, in some species at least, determined long before

the individual reaches sexual maturity. This is shown very

plainly when an animal is brought up with animals of a dif-

ferent species and, as often happens, comes to direct all its

sexual behaviour towards individuals of that species: in

animals brought up in a human home sexual behaviour is

sometimes directed towards men and women.

Exact information on the phase of immature development

during which the nature of such sex objects is determined, or

at least greatly influenced, in different species is still scarce.

For this reason recent experiments with young mallard duck-

lings are of interest. Schutz (1965a) has found that the kind of

bird towards which adult male mallards direct their sexual

behaviour is much influenced by the kind of bird with which

they spend the period of their lives that starts at about three

weeks and ends at about eight weeks, namely long before

complete sequences of sexual behaviour occur. When brought

up with a foster-mother or with foster-siblings of their own
species, male mallards always mate, as might be expected, with

females of their own species; and the same is true when they

are reared with birds of their own species and a few others of

different, though related, species. When brought up with birds

of related species only, however, two-thirds of them mate only

with a female of that other species. Nevertheless, when they are

reared with birds of a species quite unrelated to them, e.g.

chicken or coot, the sexual preferences of male mallards are

not directed to individuals of this other species.

These findings show that sexual preference in the mallard

drake is biased from the start towards birds of his own species;
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that it is sufficiently labile environmentally to be directed to-

wards birds of a closely related species; but that it is suffi-

ciently stable environmentally never to be directed towards

birds of an unrelated species.

Another finding of Schutz is that rearing with a foster-

mother of another species is more likely to lead to a preference

for a female of that species than is rearing with foster-siblings.

Since, however, it is rare for birds brought up together to mate

with each other, it is clear that the sexual preference estab-

lished in these early weeks is for members of the species in

general and not for any individual of it in particular.

Schutz (1965b) also reports the conditions which* lead a

mallard drake to select a homosexual partner. When reared

with birds of both sexes male mallards select females. When
brought up for not less than seventy-five days in a group com-

prising only males, however, they form homosexual pairs and

are henceforward uninterested in females. Thenceforward pre-

ference for a homosexual partner is remarkably stable: it

persists despite the fact that both members of the pair always

take a masculine role and copulation is never achieved.

Stability in the class of object towards which sexual be-

haviour is directed, once a preference has been established, is

indeed common in many species. Despite its inadequacy both for

the sexual act and for functional consequences, once a pre-

ferred class of sexual object has been established a shift to a

more adequate class is not usual even though the members of

the more adequate class are available. In man the fetishist male

is a case in point.

The objects towards which maternal behaviour may be

directed are in many species of bird and mammal also environ-

mentally labile. A notorious example is the devotion shown by

small birds in caring for a young cuckoo that happens to have

appeared in their nest. Many other species of bird will act as

foster-parents to young of a strange species, and there are

countless anecdotes of female mammals acting as foster-

mothers to young of another species. In most cases, however,

such perverse direction of maternal behaviour is plastic; that is

to say, an experience of fostering young of a different species
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does not result in a permanent preference for young of that

species.

There is, however, much evidence that in certain species of

mammal the individual young creature towards which maternal

behaviour is to be directed is sharply delimited during a sen-

sitive phase occurring shortly after parturition. Shepherds have

long known this fact through trying to get a ewe who has lost

her lamb to adopt the orphaned lamb of another ewe. So fixated

on the lost lamb is the ewe that only with difficulty is the

shepherd able to persuade her to mother the orphan. This sharp

restriction of objects towards which maternal behaviour is

directed is strikingly illustrated in an experiment reported by

Hersher, Moore, and Richmond (1958). Soon after twin kids

had been born to a nanny-goat one of the twins was removed

for two hours and then returned to the mother, whilst the other

twin stayed with the mother throughout. Whereas the nanny-

goat proceeded to mother the twin left with her, she refused to

have anything to do with the twin that had been removed. A
limiting of the objects towards which mothering behaviour is

directed evidently occurs in this species in a matter of hours

after parturition.

The forms that motor patterns take and the ways in which

they become integrated into functional (or non-functional)

sequences are known also in some cases to pass through sensitive

phases. Examples are the stereotyped motor movements char-

acteristic of many animals brought up alone in the confines of

a small cage. Although non-adaptive, once established they

tend to persist even when conditions are changed to those of

the environment of evolutionary adaptedness. A similar perse-

veration of motor movements once established is familiar to all

who play games entailing muscular co-ordination. If a person

has acquired a particular version of a stroke at tennis, or simi-

lar game, he thenceforward finds it extremely difficult to aban-

don that version in favour of an improved one and he is apt

constantly to regress to the versiQn first acquired.

It is evidence of this kind, derived both from environmentally

stable and from environmentally labile behaviour, that leads

Hinde to conclude that the performance of any response is, ipso
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facto, likely to increase the probability that that response will

be performed on subsequent occasions.

It has already been described how the class of object to-

wards which sexual behaviour is to be directed tends, in some

species at least, to pass through a sensitive phase occurring be-

fore puberty. In primates there is clear evidence that the motor

patterns of sexual behaviour also pass through a sensitive

phase of development. Following a long series of experiments

in which Harlow and his colleagues have reared infant rhesus

monkeys in a number of different social environments, all

differing greatly from the environment of evolutionary adapted-

ness, Harlow concludes

:

A large body of observational data from the Wisconsin labora-

tories indicates that heterosexual behaviour is greatly influenced

by early experience, and the failure of infants to form effective

infant-infant affectional relations delays or destroys adequate adult

heterosexual behaviour (Harlow and Harlow, 1965).

Although in earlier publications (e.g. 1962) Harlow and Har-

low reported that behaviour develops normally provided the

young monkey has play experience with his age-mates, even

though he has no experience of being mothered by a monkey

mother, more recent findings show that there are considerable

individual differences and that not all such monkeys are hetero-

sexually normal as adolescents and adults. In a personal com-

munication Harlow writes: 'I am now quite convinced that

there is no adequate substitute for monkey mothers early in the

socialization process.'

Harlow and Harlow report that, in the rhesus monkey, male

sexual behaviour is more labile environmentally than is female

sexual behaviour. A difference of this kind, and one even more

pronounced, is reported also for chimpanzees. In a compara-

tive study of the development of male sexual behaviour in

primates, Mason (1965a) observes:

The integration of these responses into the adult mating pattern

occurs much earlier in monkeys than in chimpanzees. ... If the

male monkey is provided adequate social contacts [but not other-
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wise], it develops the sexual pattern characteristic of the adult well

in advance of puberty, whereas under similar conditions the chim-

panzee apparently does not. ... On the other hand, the male monkey
that has not achieved the adult pattern by adolescence is unlikely

to do so later, whereas the chimpanzee is capable of such learning.

. . . The male monkey whose opportunities for social learning have

been curtailed until adolescence is probably handicapped in his

sexual adjustment by the presence [in him] of strong playful and

aggressive tendencies.

Mason's last sentence draws attention to the fact that, if

social behaviour, including sexual and parental behaviour, is

to be adaptive, certain responses have to be inhibited, or at

least restrained. For example, in a male, intense aggressive

behaviour that is adaptive when directed towards predators,

and also sometimes when directed towards other adult or

adolescent males, is likely to be maladaptive when directed

towards females or young. Similarly, attachment behaviour

and parental behaviour have to be exhibited on their proper

occasions if they are to be adaptive. To perform an adaptive

social role an adult mammal must, indeed, be extremely dis-

criminating in the manifestation of his various social responses,

and must preserve a nice balance between them.

Exactly what sensitive periods there may be in the develop-

ment of adult social responses in non-human primates, and

exactly what conditions and experiences are necessary in in-

fancy, childhood, and adolescence if they are to develop adap-

tively, remain uncertain.4 This is even more true of humans.

That there are sensitive periods in human development seems

more than likely. Until far more is known about them it is

wise to be cautious and to assume that the more the social

environment in which a human child is reared deviates from

the environment of evolutionary adaptedness (which is prob-

ably father, mother, and siblings in a social environment com-

prising grandparents and a limited number of other known

4. For example, new observations of the behaviour as adults ofrhesus

monkeys reared in isolation in another laboratory fail to confirm Harlow's

finding that they show major impairment of heterosexual behaviour. Neither

the research worker, Meier (1965), nor Harlow find it possible to account for

the lack of agreement in their findings.
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families) the greater will be the risk of his developing maladap-

tive patterns of social behaviour.

Imprinting

Usage of the Term

Since it is often asked whether imprinting occurs in the human
infant it is as well to be clear what the term means and how it

is at present applied.

The term 'imprinting' is used today in two distinct ways,

both of which stem from Lorenz's pioneer studies of goslings

and ducklings (Lorenz, 1935). One usage is narrow, the other

broad.

In its narrow usage the term is tied tightly to Lorenz's

original ideas about imprinting. In his early papers Lorenz not

only called attention to the fact that in many species of bird

attachment behaviour comes quickly to be focused on a partic-

ular object, or class of objects, but postulated also that the

process whereby that occurred had unique properties: 'im-

printing has a number of features which distinguish it funda-

mentally from a learning process. It has no equal in the psycho-

logy of any other animal, least of all a mammal' (Lorenz,

1935). The four distinctive properties that Lorenz attributed to

imprinting are : (i) that it takes place only during a brief criti-

cal period in the life-cycle, (ii) that it is irreversible, (iii) that it

is supra-individual learning, and (iv) that it influences patterns

of behaviour that have not yet developed in the organism's

repertoire, e.g. the selection of a sexual partner. Lorenz also

identified imprinting as the learning that occurs in a young

bird in the course of the particular activity of following a

moving object.

During the thirty years since Lorenz made these claims the

position has changed. On the one hand, more detailed know-

ledge of the phenomena to which Lorenz drew attention shows

that neither the critical period nor the irreversibility is as clear-

cut as he had supposed; and it shows further that learning of

the same kind occurs even when the young creature is not en-
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gaged in following - when it is exposed to a stationary pattern,

for instance. On the other hand, thanks largely to Lorenz's own
work, it is now recognized that some of the features once

thought to be distinctive of imprinting apply in some degree

also to many other cases of learning, including learning in

mammals. Thus what appeared at first to be a contrast of black

and white is found on examination to be a graduated series of

shades of grey.

These shifts of perspective have led the term imprinting to

acquire a more generic meaning. So used, imprinting refers to

whatever processes may be at work in leading the filial attach-

ment behaviour of a young bird or mammal to become

directed preferentially and stably towards one (or more) dis-

criminated figure(s). By extension, it may also be used to refer

to processes that lead other forms of behaviour to be directed

preferentially towards objects, for example maternal be-

haviour towards particular young, and sexual behaviour to-

wards particular mate(s). To quote Bateson (1966)

:

Although many responses become restricted to the stimuli which

first elicited them, the development of social preferences in birds

provides a particularly striking example; so much so, indeed, that

the processes by which other preferences and habits are acquired

are frequently classified by their likeness to it. This process which

restricts social preferences to a specific class of objects is generally

referred to as 'imprinting'.

Amongst other sorts of behaviour that have also been

brought within the ambit of the term is the development of an

animal's preference for a particular habitat or home (e.g.

Thorpe, 1956).

In the late 1960s it has become almost academic to ask which

is the better usage of the term, the narrow or the broad. For in

two standard reviews of the subject both the authors, Sluckin

(1965) and Bateson (1966), use it in its generic sense. The truth

is that, although some of his initial hypotheses were mistaken,

the phenomena to which Lorenz drew attention remain so

striking and the term he introduced so telling that, whatever

the exact processes may be, the term itself has come to stay.
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Used in a generic sense the term always implies: (a) the

development of a clearly defined preference, (b) a preference

that develops fairly quickly, and usually during a limited phase

of the life-cycle, and (c) a preference that, once formed, remains

comparatively fixed. Whilst the responses that may be elicited

specifically by the preferred figure may be of many sorts, and

may change as an individual matures, they are all of an

approach variety (including occasionally approach-attack).

Beyond these basic implications, however, current usage

leaves much open. It leaves open in particular whether the

processes underlying the phenomena in different species are all

of a single sort or whether they differ from species to species,

from order to order, or from class to class. This is important

since, as Hinde is constantly emphasizing, the lines of evolution

that led to birds on the one hand and mammals on the other

parted company as long ago as the days of the early reptiles.

Since there was then no attachment behaviour, it follows that

each higher branch of the animal kingdom has developed

attachment behaviour independently of the other. Though the

resulting forms of behaviour may look remarkably alike, that

likeness is due only to convergent evolution; and it may there-

fore conceal utterly different underlying processes.

Why, then, bother with what occurs in birds? The reason is

that, as a result of the extensive experimental work done with

them during the past decade, issues have been sharpened and

questions reformulated. For practical purposes, indeed, the

present meaning of the term imprinting is the meaning it comes

to have as a result of studies of the attachment behaviour of

birds.

Imprinting in Birds

The following summary is derived from the reviews by Sluckin

(1965) and Bateson (1966) and also owes much to Hinde (1961,

1963, 1966):

a. Within a short time of hatching young birds of many
ground-nesting species show a clear preference for almost

any object of which they have had experience, tending
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thenceforward to remain in visual and auditory contact with

it. This commonly entails not only approaching it, staying

near it, and following when it moves, but also searching for

it when it is absent. It entails also changes of call according

to whether the preferred object is present or absent. In the

preferred object's absence the young bird is apt to give

distress calls but, when the object is found, distress ceases and

is replaced by contentment calling. Thus a wide variety of

behaviour comes to be affected by the bird's becoming im-

printed.

b. Although by definition young birds are open to be im-

printed to a broad range of stimulus objects, visual and

auditory, they can be more effectively imprinted to some
than to others. Thus, imprinting to something in movement
or to something with conspicuous pattern is usually quicker

and more lasting than to something stationary or of little

patterning. Moreover, for some species at least, simultane-

ous exposure to auditory stimuli, such as quacking, much
increases the effectiveness of visual stimuli. Thus, from the

first, a young bird is strongly biased to become imprinted

to some objects rather than to others.

c. Although Lorenz suggested that the process of imprint-

ing is more or 'less instantaneous, and perhaps an example

of one-trial learning, it is now clear that the longer a bird

is exposed to an object the stronger its preference for that

object becomes.

d. The process of imprinting seems to have much in com-

mon with the form of learning known as 'perceptual learn-

ing' or 'exposure learning', 'for in both cases the responsive-

ness to a stimulus is influenced by previous experience of

that stimulus independently of its association with any re-

ward' (Hinde, 1966). This view leads both Hinde and Sluckin

to agree with Lorenz that imprinting is different from other

forms of learning in that it is 'neither associative nor rein-

forced, at least, not in the same way as conditioning, whether

classical or instrumental' (Sluckin, 1965).5

5. It should be noted that Bateson (1966) is not in full agreement with

Sluckin and Hinde. He regards associative learning and exposure learning
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e. There is a sensitive period during which learning the pro-

perties of the preferred object is most readily initiated. Since

some learning can occur both before and after the phase of

maximum sensitivity, Lorenz's original suggestion of a criti-

cal period with an abrupt onset and end needs some modi-

fication, especially in regard to the end.

/. The age of onset of the sensitive phase in birds, before

which imprinting does not occur, is not greatly affected by

experience after hatching. This means that the onset of the

phase is due to development processes that are environmen-

tally stable.

g. The age at which readiness to imprint declines is much
more labile. Conditions influencing it and the processes

affecting it are still the subject of debate.

Many experiments show that if a young bird is kept in isola-

tion in drab surroundings it remains unimprinted and still

unprintable; whereas once it has become imprinted to an object

it becomes increasingly difficult to imprint it to anything else.

Thus keeping a bird in isolation can extend the sensitive period

(though not indefinitely); but, once imprinting has occurred,

the sensitive period ends. Were this the sole process at work

no more need be said than that 'imprintability ends as a result

of imprinting
5

.

Though Bateson (1966) is inclined to take this view, it seems

likely that, in some species at least, a second process is at work

independently of the first. The second process, postulated by

Hinde (1963, 1966), is an increase with age in the ease with

which fear, or escape, responses are elicited, with consequent

decrease in the ease with which they can be habituated.

Whether or not this is so, there is no doubt that, once a bird

as less different than they suppose. Nevertheless, none of these workers

subscribes to a view, advanced by Moltz (1960), that imprinting to an object

results from a young creature's associating the object with a state of low

anxiety. As Sluckin (1965) points out, such an explanation is neither neces-

sary nor parsimonious, and is likely to appeal only to those who are

convinced that all learning must be reinforced by or associated with drive

reduction.
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has become imprinted, it is apt to respond with fear to every

other object it meets. If it is free to do so, therefore, it avoids

any new object, so that exposure to it is brief and imprinting to

it cannot take place. The stronger the original imprinting,

moreover, the more persistent the avoidance of anything new.

If a young animal is forcibly kept in the presence of a new
object, however, the fear response may be partially or wholly

habituated. In such circumstances a new object may come in

due course to be approached and even followed; and it may
even come to be preferred to the original object. Whether or

not that happens depends probably on many factors, of which
the strength of the original imprinting is likely to be the most
important. Since, however, an actual preference for a new
object can sometimes be attained, it is evident that there are

some conditions in which imprinting is reversible.

h. There is no doubt that Lorenz overstated the case when
he claimed that imprinting is irreversible. The stability of

the preference may be high or low and turns on many
factors : amongst them are the species of animal, the length

of time a young creature has been exposed to the imprinting

object, and the behaviour being considered, i.e. whether it be

the filial attachment behaviour of the animal in the days or

weeks after imprinting or its sexual behaviour in the months

or years afterwards. Nevertheless, even if not always irrever-

sible, preferences once firmly established tend to be much
more stable than might be expected: many remarkable ex-

amples are known of strong preferences persisting in the

absence of the imprinted object over long periods of time.

An area in which clarification is still needed is the relation

between the learning of individual differences and the learning

of species differences. In his original formulation, Lorenz held

both that imprinting is supra-individual, namely learning the

characteristics of a class of objects such as a species rather than

those of a particular individual, and that imprinting influences

patterns of behaviour that have not yet developed in the

organism's repertoire, e.g. learning the class of object towards

which sexual behaviour will later be directed. Now there is
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some evidence that in a number of species both those procc

may occur. Nevertheless, when a young bird learns the

characteristics of its parent and follows it, there can be no

doubt that the learning is of a particular parent bird and is in

no sense supra-individual. (As Hinde (1963) points out, a

young bird that failed to discriminate its parent from others

would soon be in trouble since a strange parent might well

attack it.)

The theme of imprinting in mammals and the question

whether anything similar occurs in man is taken up in sub-

sequent chapters, especially Chapter 12.

Comparison of old and new theories of

instinctive behaviour

In this and the preceding chapters an account has been given

of the way in which many behavioural scientists today look at

instinctive behaviour, of some of the problems they confront

and some of the concepts they have introduced. In the course of

this account there have been many opportunities to show that

current instinct theory is grappling with the same problems

that traditional psychoanalytic theory has grappled with and is

advancing ideas that in a few cases are the same as those of

psychoanalysis and in many others are closely related variants

of them. Whether or not the new ideas will prove to have better

explanatory power than the old, it cannot be said that they

neglect either the empirical data of psychoanalysis or those

generalizations that spring readily from the data. It is only at a

more abstract metapsychological level that substantial differ-

ences exist between the two conceptual systems.

The kind of theory outlined is, as already noted, a direct

descendant of the theory outlined by Darwin in The Origin of

Species. It sees instinctive behaviour as the outcome of behav-

ioural structures that are activated by certain conditions and

terminated by other conditions. Complex sequences of be-

haviour are regarded as due to the sequential activation and

termination of behavioural units, their sequential appearance

being controlled by a superordinate behavioural structure
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organized as a chain, as a causal hierarchy, as a plan hierarchy,

or as some integrate of them all. In a number of these respects

the theory proposed incorporates ideas advanced by Freud in

such works as Three Essays on the Theory of Sexuality (1905)

and 'Instincts and Their Vicissitudes' (1915a), in which he postu-

lates part-instincts, differentiates the aim of an instinct (namely

the conditions that terminate instinctive behaviour) and its

function, and notes how labile are the objects towards which

any particular sort of instinctive behaviour is directed.

It is recognized, however, that the new ideas are the antithesis

of certain other ideas that Freud advanced. One such is that

of psychical energy that flows and can be discharged through

different channels. Others are those to be found in Beyond the

Pleasure Principle (1920a) and later works, in which Freud

attempts to understand particular forms of behaviour as ex-

pressions of extremely generalized forces, the life and death

instincts. Whereas Freud's later theories conceive of the organ-

ism as starting life with a quantum of unstructured energy that

during development becomes progressively more structured -

'where id is there shall ego be' - current theory, in keeping with

many of Freud's earlier ideas, conceives of the organism as

starting with, or developing, a large but finite number of

structured behavioural systems (some of which are potentially

active at birth and some of which become so later) which in

the course of development become so elaborated through pro-

cesses of learning and integration, and in man by imitation

and the use of symbols, that the resulting behaviour is of amaz-

ing variety and plasticity. Whether or not it is also adapted

turns on the many and diverse vicissitudes of ontogeny.

In the system of theory proposed, the belief that to under-

stand the curious and often maladapted twists to which instinc-

tive behaviour is subject requires a hypothesis of a general

purpose psychical energy is rejected as redundant. When a

behavioural structure is activated physical energy is, of course,

employed; but there is no greater need to postulate psychical

energy to account for the behaviour of an animal than there is

to postulate it in order to account for the behaviour of a mech-

anical control system. The existence of maladapted behaviour
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and of behaviour that appears as though it is a substitute Eoi

some other behaviour can be accounted for in a number ol

ways none of which calls for the notion of a psychical energy

that can be diverted from one channel to another. Similarly,

variations in the intensity of a piece of behaviour are attribut-

able to variations in the activating conditions present and to the

developmental state of the behavioural systems activated, and

not to a raised pressure of psychical energy. Freud's concept

of Trieb, so unfortunately mistranslated as 'instinct', is there-

fore dispensed with; and with it, of course, the 'economic'

approach.

The merits of a scientific theory are to be judged in terms of

the range of phenomena it embraces, the internal consistency

of its structure, the precision of the predictions it can make and

the practicability of testing them. On each of these criteria, it

is held, the new type of theory scores well. In particular, with

concepts such as those advanced and with observational and

experimental methods derived from ethology and comparative

psychology, it is now possible to undertake a far-reaching pro-

gramme of research into the social responses of man, from the

preverbal period of infancy onwards. In that way the repertoire

of behavioural systems mediating human instinctive behaviour

may be catalogued and the mode of development of each identi-

fied. Each system can be studied to discover the nature of the

conditions that activate it and of those that terminate it, and

why in some individuals systems come to be activated and

terminated by unusual objects. The conditions that lead to a

manifestation of certain behaviour at abnormal levels of in-

tensity, either too low or too high, and the conditions that lead

to a perpetuation of such a state may be explored. Other main

interests are to study the conflicts arising when two or more

incompatible systems are activated at once and the modes by

which conflict is regulated. Finally, it is of especial interest to

investigate the sensitive periods during which processes for

regulating conflict develop and the conditions that lead, in an

individual, one mode of regulation to become dominant.

Even this brief sketch describes an extensive programme.

Clinicians will differ in their evaluation of it and in how they
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perceive its relatedness to the traditional research method of

reconstructing early phases of development from the investiga-

tion of later ones. Since, however, the fruits of this new
approach are only beginning to be seen, it is perhaps prema-

ture to attempt to judge its likely value. For many, the approach

carries with it the hope that, by introducing more precise con-

cepts and more rigorous methods to the investigation of early

emotional development, it may be initiating a phase when an

increasing quantity of reliable data will be available in the

light of which alternative theoretical formulations can be

judged.
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Chapter 1

1

The Child's Tie to his Mother

:

Attachment Behaviour

I began by stating the two facts which have struck me as new : that

a woman's strong dependence on her father merely takes over the

heritage of an equally strong attachment to her mother, and that

this earlier phase has lasted for an unexpectedly long period of time.

Everything in the sphere of this first attachment to the mother

seemed to me so difficult to grasp in analysis . .

.

SIGMUND FREUD (1931)

Alternative theories

Understanding of the response of a child to separation or loss

of his mother-figure turns on an understanding of the bond

that ties him to that figure. In psychoanalytic writings dis-

cussion of this theme has been conducted in terms of object

relations. 1 Thus in any description of traditional theory the

terminology of object relations must often be used; in the pre-

sentation of a new theory, however, terms such as 'attachment'

and 'attachment-figure' are preferred.

For long, psychoanalysts have been at one in recognizing a

child's first human relationship as the foundation stone of his

personality; but there is as yet no agreement on the nature and

origin of that relationship. No doubt because of its very im-

portance differences are sharp and feelings often run high.

Although it can now be taken for granted that all are agreed

on the empirical fact that within twelve months almost all

infants have developed a strong tie to a mother-figure,2 there

is no consensus on how quickly this comes about, by what

1. This terminology derives from Freud's theory of instinct in which the

object of an instinct is defined as 'the thing in regard to which or through

which the instinct is able to achieve its aim' (Freud, 1915a, S.E., 14, p. 122).

2. It was explained in Chapter 2 that, although throughout this book the

text refers usually to mothers and not to mother-figures, it is to be under-

stood that in every case reference is to the person who mothers the child and
to whom he becomes attached rather than to the natural mother.
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processes it is maintained, for how long it persists, or what
function it fulfils.

Until 1958, which saw the publication of Harlow's first

papers and of an early version of the views expressed here

(Bowlby, 1958), four principal theories regarding the nature

and origin of the child's tie were to be found in the psycho-

analytical and other psychological literature. They are

:

a. The child has a number of physiological needs which must
be met, particularly for food and warmth. In so far as a

baby becomes interested in and attached to a human figure,

especially mother, this is the result of the mother's meeting

the baby's physiological needs and the baby's learning in due

course that she is the source of his gratification. I shall call

this the theory of Secondary Drive, a term which is derived

from Learning Theory. It has also been called the cupboard-

love theory of object relations.

b. There is in infants an in -built propensity to relate them-

selves to a human breast, to suck it and to possess it orally.

In due course the infant learns that, attached to the breast,

there is a mother and so relates to her also. I propose to

term this the theory of Primary Object Sucking. 3

c. There is in infants an in-built propensity to be in touch

with and to cling to a human being. In this sense there is a

'need' for an object independent of food which is as primary

as the 'need' for food and warmth. It is proposed to term this

the theory of Primary Object Clinging.

d. Infants resent their extrusion from the womb and seek to

return there. This is termed the theory of Primary Return-

to-Womb Craving.

Of these four theories by far the most widely and strongly

held has been the theory of secondary drive. From Freud on-

3. In this nomenclature, the terms 'primary' and 'secondary' refer to

whether the response is regarded as developing autonomously or as being

wholly derived, through a process of learning, from some more primitive

system; throughout they will be used in this sense. The terms have no

reference either to the period of life when the response appears or to the

primary and secondary processes postulated by Freud.
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wards it has underlain much, though by no means all, psycho-

analytic writing, and it has also been a common assumption of

learning theorists. Representative statements are as follows:

love has its origin in attachment to the satisfied need for nourish-

ment (Freud, 1940, S.E., 23, p. 188).

probably the feeding experience can be the occasion for the child

to learn to like to be with others (Dollard and Miller, 1950).

My 1958 paper on this theme included a review of the

psychoanalytical literature up to 1958; and with minor addi-

tions this review is presented as an appendix to this volume (see

p. 424). Recently another review, especially strong on the learn-

ing theory literature, has been undertaken by Maccoby and

Masters (1970).

The hypothesis to be advanced here is different from any of

those listed above and is built on the theory of instinctive be-

haviour already outlined. It postulates that the child's tie to

his mother is a product of the activity of a number of be-

havioural systems that have proximity to mother as a pre-

dictable outcome. Since in the human child ontogeny of these

systems is slow and complex, and their rate of development

varies greatly from child to child, no simple statement about

progress during the first year of life can be made. Once a child

has entered his second year, however, and is mobile, fairly

typical attachment behaviour is almost always seen. By that

age in most children the integrate of behavioural systems con-

cerned is readily activated, especially by mother's departure

or by anything frightening, and the stimuli that most effectively

terminate the systems are sound, sight, or touch of mother.

Until about the time a child reaches his third birthday the

systems continue to be very readily activated. Thenceforward

in most children they become less easily activated and they also

undergo other changes that make proximity to mother less

urgent. During adolescent and adult life yet further changes

occur, including change of the figures towards whom the be-

haviour is directed.

Attachment behaviour is regarded as a class of social be-

haviour of an importance equivalent to that of mating be-
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haviour and parental behaviour. It is held to have a biological

function specific to itself and one that has hitherto been little

considered.

In this formulation, it will be noticed, there is no reference

to 'needs' or 'drives'. Instead, attachment behaviour is regarded

as what occurs when certain behavioural systems are activated.

The behavioural systems themselves are believed to develop

within the infant as a result of his interaction with his environ-

ment of evolutionary adaptedness, and especially of his inter-

action with the principal figure in that environment, namely his

mother. Food and eating are held to play no more than a

minor part in their development.

Of the four principal theories found in the literature those of

primary object sucking and primary object clinging come

closest to the hypothesis now proposed: each postulates an

autonomous propensity to behave in a certain kind of way
towards objects with certain properties. Theories with which

the present hypothesis has nothing in common are those of

secondary drive and primary return-to-womb craving: the

former is discussed; the latter is dismissed as both redundant

and biologically implausible.

The hypothesis proposed represents a development of that

advanced by me in 1958. The principal change is due to better

understanding of control theory and to recognition of the very

sophisticated forms that behavioural systems controlling in^

stinctive behaviour may take. In the present version of the hypo-

thesis it is postulated that, at some stage in the development of

the behavioural systems responsible for attachment, proximity

to mother becomes a set-goal. In the earlier version of the

theory five patterns of behaviour - suckling, clinging, follow-

ing, crying, and smiling - were described as contributing to

attachment. In the new version these same five patterns are

still held to be of great importance, but it is postulated that

between the ages of about nine and eighteen months they

usually become incorporated into far more sophisticated goal-

corrected systems. These systems are so organized and acti-

vated that a child tends to be maintained in proximity to his

mother.

224



The Child's Tie to his Mother : Attachment Behaviour

The earlier version of the theory was described as a theory

of component instinctual responses. The new version can be

described as a control theory of attachment behaviour.

Before this theory is described in greater detail, with some

of the evidence on which it rests (see Chapters 12 and 13), it is

useful to compare the attachment behaviour seen in human

children with that seen in young animals of other species and

to consider what is known of the natural history of such be-

haviour.

Attachment behaviour and its place in nature

In the countryside in springtime there is no more familiar

sight than mother animals with young. In the fields, cows and

calves, mares and foals, ewes and lambs; in the ponds and

rivers, ducks and ducklings, swans and cygnets. So familiar are

these sights and so much do we take it for granted that lamb

and ewe will remain together and that a flotilla of ducklings

will remain with mother duck that the questions are rarely

asked: What causes these animals to remain in each other's

company? What function is fulfilled by their doing so?

In the species referred to, young are born in a state of de-

velopment sufficiently advanced for them to be able to move
freely within a few hours; and in each case it is observed that

when mother moves off in some direction her young commonly
follow her. In other species, including carnivores and rodents

and including also man himself, development of the neonate

is much less advanced. In these species weeks or even months

may pass before the young acquire mobility; but once they

have done so the same tendency to keep in the vicinity of the

mother animal is evident. Admittedly there are times when the

young animal strays and the mother may then herself behave

in such a way that proximity is restored; but just as frequently

the young animal, on finding itself alone, is itself the principal

agent for restoring proximity.

The kind of behaviour described is characterized by two

main features. The first is maintaining proximity to another

animal, and restoring it when it has been impaired; the second
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is the specificity of the other animal. Often within hours of

hatching eggs or giving birth to young, a parent can distinguish

its own young from any others and then will behave parentally

only to them; the young in their turn come soon to distinguish

their own parents from all other adults and thenceforward

behave in a special way towards them. Thus both parent and

young usually behave towards each other in ways very different

from the ways in which they behave towards all other animals.

Individual recognition and highly differentiated behaviour are,

then, the rule in the parent-young relations of birds and

mammals.

Naturally, as with other forms of instinctive behaviour, the

usual pattern of development may miscarry. In particular, a

young animal may seek proximity to an animal other than its

mother, or even to some inanimate object. But in natural con-

ditions such anomalies of development are rare, and they need

not detain us further at this point.

In most species there is more than one kind of behaviour

shown by young that results in young and mother staying close

to one another. For example, a young's vocal calls attract

mother to it, and its locomotory movements take it to her.

Since both kinds of behaviour, and others as well, have the

same consequence, namely proximity, it is useful to have a

general term to cover them all; and for this purpose 'attach-

ment behaviour' is used. Any one form of juvenile behaviour

that results in proximity can then be regarded as a component

of attachment behaviour. This type of terminology follows

established ethological tradition. Whenever several different

sorts of behaviour commonly have the same consequence (or

at least contribute to the same consequence) they are usually

gathered into a category and labelled by reference to that con-

sequence. Nest-building behaviour and mating behaviour are

two well-known examples.

The behaviour of parents that is reciprocal to the attach-

ment behaviour of juveniles is termed 'caretaking behaviour',

and is discussed further in Chapter 13.

Attachment behaviour, and also caretaking behaviour, are

common in ground-nesting birds which leave the nest soon
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after hatching, and both forms of behaviour are present in all

species of mammal. Unless there is some mishap of develop-

ment, attachment behaviour is initially always directed towards

the mother. In species where the father plays a major role in

upbringing it may come to be directed towards him as well.

In humans it may be directed also towards a few other persons

(see Chapter 15).

The proportion of the life-cycle during which attachment

behaviour is manifested varies greatly from species to species.

As a rule it continues until puberty though not necessarily until

full sexual maturity is reached. For many species of bird the

phase when attachment behaviour ceases is the same for both

sexes, namely when the young are ready to pair, which may be

at the end of their first winter or, as in geese and swans, at

the end of their second or third winter. For many species of

mammal, on the other hand, there is a marked difference be-

tween the sexes. In the female of ungulate species (sheep, deer,

oxen, etc.), attachment to mother may continue until old age.

As a result a flock of sheep, or a herd of deer, is built up of

young following mother following grandmother following

great-grandmother and so on. Young males of these species, by

contrast, break away from mother when they reach adolescence.

Thenceforward they become attached to older males and re-

main with them all their lives except during the few weeks

each year of the rutting season.

Attachment behaviour in monkeys and apes is exhibited

strongly during infancy and childhood, but during adolescence

the bond to mother wears thin. Although in the past it has been

tacitly assumed that it then ceases, recent evidence shows that,

at least in some species, the bond persists into adult life; by so

doing it produces sub-groups of animals all of which have the

same mother. Reviewing the reports of Sade (1965) for rhesus

monkeys and of Goodall (1965) for chimpanzees, Washburn,

Jay, and Lancaster (1965) remark that these kinship sub-groups

are 'determined by the necessarily close association of mother

with newborn infant, which is extended through time and gener-

ations and allowed to ramify into close associations between

siblings'; and they express their belief 'that this pattern of
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enduring social relations between a mother and her offspring

will be found in other species of primates'.

Because the human infant is born so very immature and is

so slow to develop, there is no species in which attachment

behaviour takes so long to appear. This is probably one reason

why until recent years the behaviour of the human child to-

wards his mother seems not to have been recognized as belong-

ing to the same general category of behaviour that is seen in

so many animal species. Another probable reason is that it is

only in the past two decades that attachment behaviour in

animals has become the subject of systematic study. Whatever

the reasons, that the child's tie to his mother is the human
version of behaviour seen commonly in many other species of

animal seems now indisputable; and it is in this perspective

that the nature of the tie is examined.

Nevertheless caution is necessary. The two lines of animal

evolution that led ultimately to birds and to mammals have

been distinct since the days of the early reptiles, and it is there-

fore nearly certain that attachment behaviour has evolved in-

dependently in the two groups. That, and the fact that brain

structure in birds is very different from what it is in mammals,

make it more than probable that the behavioural mechanisms

mediating attachment behaviour are also very different for the

two groups. Any argument used here that is derived from what

is known about bird behaviour must, therefore, be recognized

as no more than argument from analogy. Argument from what

is known about the attachment behaviour of young mammals,

on the other hand, has a much better status. And whatever

behaviour is found in sub-human primates we can be confident

is likely to be truly homologous with what obtains in man.

The growth of attachment behaviour in the human child and

the course of its change over time are in fact still very poorly

documented. Partly because of this but chiefly in order to pro-

vide a broader perspective in which to view the human case,

the discussion starts with what is known about attachment

behaviour in monkey, baboon, and great ape.
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Attachment behaviour in sub-human primates

At birth or soon after, all primate infants, bar the human,

cling to their mothers. Throughout early childhood they are

either in direct physical contact with mother or only a few

feet or yards from her. Mother reciprocates and keeps the infant

close to her. As the young grow older the proportion of the day

when they are in direct contact with mother diminishes and

the distance of their excursions increases; but they continue to

sleep with her at night and to rush to her side at the least

alarm. In higher species, it is probable that some attachment

to mother is present until adolescence, and in some species the

tie continues in weakened form into adult life.

Female young are less active and adventurous than males.

During adolescence females are likely to be found in the centre

of a group, often in proximity to adult males, whereas adoles-

cent males are likely to be found at the periphery or even on

their own.

Descriptions follow of the course of attachment behaviour

in the young of four primate species - two Old World monkeys,

the rhesus macaque and the baboon, and two great apes, the

chimpanzee and the gorilla. Reasons for this selection are:

a. all four species, and especially baboon and gorilla, are

adapted to a terrestrial existence;

b. good field studies are now available for all four;

c. for two species, rhesus and chimpanzee, experimental data

are also available.

Although for the sake of brevity much of the description that

follows is in the form of unqualified statements, it must be

remembered not only that there is considerable variation of

behaviour between different animals of the same species but

that the behaviour typical in one social group of a species may
differ in some respects from that typical in another group of

the same species. Whilst some of these differences between

groups can be accounted for by differences in the habitat that

each is living in, some of them appear to be due to innovation

started by an animal in one group and passed on to others in

its group by social tradition.
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Attachment Behaviour in Rhesus Monkeys

Rhesus monkeys have been observed in fairly natural condi-

tions and have been the subjects of much laboratory observa-

tion and experiment.4 They are common throughout Northern

India where some still live in forest though many more live in

villages and cultivated land. Although rather more of an

arboreal than a terrestrial species, much of their day is spent on

the ground; at night they resort to the tree tops or a roof.

Bands, comprising adults of both sexes, juveniles, and young,

are stable over long periods and spend their days and nights in

a particular and quite limited locality. In size the bands vary

from about fifteen to over a hundred members.

The rhesus monkey reaches puberty at about four years, is

full-grown at about six years and may then live another twenty

years. Until it is about three years of age a young rhesus mon-

key in the wild remains close to its mother. At that age 'most

males leave their mothers and associate with other adolescents

at the edge of the band or shift to other bands' (Koford,

1963a). Females, it is thought, probably remain with their

mothers for longer. Sons of high-ranking females also some-

times remain with their mothers; as soon as they become adult

these favoured sons are likely to assume a dominant position

in the band.

Hinde and his associates have given a very detailed account

'of infant-mother interaction during the first two and a half

years of life in small captive groups of animals (Hinde, Rowell,

and Spencer-Booth, 1964; Hinde and Spencer-Booth, 1967).

As soon as they are born some infants immediately cling to

their mother's fur, and they tend also to climb up her body.

Other infants, however, at first hold arms and legs flexed and

4. For descriptions of behaviour, see Southwick, Beg, and Siddiqi (1965)

on rhesus monkeys in Northern India; Koford (1963a and b) and Sade

(1965) on the semi-wild colony on a small island off Puerto Rico; Hinde

and his associates (1964, 1967) on monkeys living in captivity in small

social groups (one adult male, three or four adult females and offspring);

and a number of publications by Harlow and his colleagues (e.g. Harlow,

1961 ; Harlow and Harlow, 1965) on the results of rearing young monkeys

in very atypical conditions.
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are then supported solely by their mother. By no infant was the

nipple taken until several hours had elapsed, the longest interval

being over nine hours. Once found, the nipple is gripped for

long periods, though only a small proportion of that time is

spent sucking.

During the first week or two of its life the infant is in con-

tinuous ventro-ventral contact with its mother, spending almost

all the daytime hours gripping its mother with hands, feet, and

mouth, and at night-time being held by her. Thereafter the

infant begins to make short daytime excursions from mother

and she from it; but until it is six weeks old virtually none of

these excursions extends beyond a two-foot radius - close

enough, in fact, for mother to gather the infant to her whenever

she wishes. Thenceforward its excursions extend further

and last longer. Not until it is about ten weeks old, however,

is it spending half the daytime off its mother, and not until

after its first birthday does the proportion rise above 70 per

cent.

Although during their second year infants spend most of

their daytime hours in sight of but out of physical contact with

mother, most of them nonetheless are in actual contact with her

for a substantial fraction of their day - usually from 10 to 20

per cent of it - and for the whole night. Only after their second

birthday does amount of time in physical contact during the

day become negligible.

Initiative for breaking and resuming contact lies partly with

mother and partly with infant, and the balance changes in a

complex way as the infant gets older. During the first few weeks

the infants sometimes set out to explore 'in an apparently

intrepid manner', and the mothers often restrain them. After the

firs* two months the balance begins to shift. Mother restrains

less and starts occasionally to hit or reject: 'From this time

the infant comes to play an increasing role in the maintenance

of proximity with its mother.' Nevertheless mother continues to

take an important part - perhaps discouraging the infant from

too close proximity when she is sitting quietly and no danger

threatens but initiating quick contact when she is about to

move or becomes alarmed.
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When the mother moves any distance the infant usually

travels under her belly, grasping mother's fur with hands and

feet and a nipple with its mouth. During the first week or two

some mothers give a little additional support with a hand.

Babies quickly learn to adopt this carrying position and also

to respond appropriately to a light touch of mother's hand

on back of neck or shoulders, which seems to act as a

signal that she is moving off. After they have reached three

or four weeks of age babies may occasionally ride on mother's

back.

During the weeks after the baby first leaves its mother, if it

is on the ground and she moves away, it usually follows; and

even though it can barely crawl it will still attempt to follow.

These early following attempts are often actively encouraged by

the mother, who moves away only slowly and hesitantly, repeatedly

looking back at the baby, or even pulling at it to encourage it to

come.

Should mother move too fast or depart suddenly the baby

'geckers' and the mother responds by hugging it to her. On
other occasions when it is away from its mother it may give a

short, high squeaking call, and this too brings- mother instantly

to pick it up. A baby that loses its mother makes very long

calls through protruded lips; and this may lead another female

to pick it up. In the event of any sudden disturbance occurring

when the baby is off its mother, each at once runs to the other;

the baby clings to her in the ventro-ventral position and takes

the nipple. Such behaviour continues for some years.

Though after the age of two and a half or three years

juveniles usually move away from their mothers, evidence is

accumulating that the bond may nevertheless persist and play a

large part in determining adult social relationships. In a semi-

wild colony that has been observed systematically over the

course of many years and where the family history of individuals

is known, it has become evident not only that in each band

there are stable sub-groups, composed of several adult animals

of both sexes and a number of juveniles and infants all of

which remain in proximity to one another, but that all the mem-
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bers of such a sub-group may be the children and grandchildren

of a single elderly female (Sade, 1965).
5

Attachment Behaviour in Baboons

The chacma baboon, which is roughly twice the size of a

rhesus monkey, has been observed in its natural habitat in

several localities in Africa, where it is very common south of

the Equator. Some troops live in forested ground but many
occupy open savanna. In either case they spend most of their

day on the ground, taking to trees or cliffs for sleeping and for

refuge from predators. Like rhesus monkeys they live in stable

bands, comprising adults of both sexes, juveniles, and young.

Bands vary in size from about a dozen individuals to over a

hundred. Each band keeps to a limited area of ground, though

areas of adjacent bands overlap. Relations between bands are

friendly.6

The maturation rate of young baboons is a little slower than

that of rhesus monkeys. Puberty is reached at about four years

and the female becomes adult at about six years. The male,

however, who grows to be far larger than the female, is not

fully grown until about eight years.

A baby baboon remains in close contact and association with

its mother throughout its first year of life and for part of the

second, but seems to break the tie nearly a year earlier than

does the rhesus infant.

Almost the whole of its first month of life a baby baboon

spends clinging to its mother in a ventro-ventral position,

exactly like the rhesus monkey. After about five weeks of age

5 There seems to be a marked tendency for sons (half-brothers) to stay

close to one another and for daughters (half-sisters) also to stay close to-

gether. Since in adolescent and adult life sons tend to leave their mother

whereas daughters tend not to, a sub-group of relatives of several genera-

tions tends always to contain a higher proportion of females than males.

6. Most of the observations have been made by Hall (South Africa) and

DeVore (East Africa). See their two joint articles on 'Baboon Ecology' and

'Baboon Social Behavior' in Primate Behavior (ed. DeVore, 1965), and

the article by DeVore (1963) devoted specifically to mother-infant relations

in free-ranging baboons.
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the infant departs from its mother occasionally, and it is at this

age too that it begins to ride on mother's back. By about four

months of age its excursions from mother are more frequent

and it may move as far as twenty yards from her. This is also

the age when riding mother jockey-style becomes popular

(except when she runs or climbs, when the infant resumes

ventral clinging), and social play with peers begins. From six

months onwards play with peers increases and absorbs a large

part of the young baboon's time and energy. Nevertheless, until

about twelve months it remains fairly close to mother and

always sleeps with her. It rides her less and follows more often

on foot.

The second year of a young baboon's life is spent mostly

with peers and is full of conflict with its mother. As long as she

is lactating a female baboon does not go through her normal

sexual cycles; but when the infant is aged about ten months

and lactation is ceasing, cycles and mating are resumed. At

these times the mother rebuffs her infant's attempts either to

take the nipple or to ride on her back, and is rejecting even at

night-time. Such rebuffs, DeVore reports, 'seem to make the

infant more anxious than ever to be in her arms, to hold her

nipple in its mouth, and to ride her back to the sleeping trees'.

When the sexual swelling has subsided a mother 'often accepts

the infant again'. Despite these rebuffs, when either mother or

infant is alarmed, they seek each other out; and, when her

infant is in trouble with peers or with adult males, mother tries

to protect it.

By the end of its second year an infant's mother is likely to

have a new baby and thenceforward relations between two-

year-old and mother come almost to an end. When alarmed,

the two-year-old runs to one of the adult males who, until an

infant is nearly three years old, are most protective.

By the age of four years females tend to join adult females

and to behave as adults. Males take another four years to reach

maturity and during their prolonged adolescence tend to live

on the periphery of the group. Once adult they become central

figures in the life of the band. Since no band has been observed

long enough for individual kinships to be traced, it is unknown
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whether a legacy of the mother-infant bond plays any part in

determining the adult social relationships of baboons.

Attachment Behaviour in Chimpanzees

Chimpanzees have been observed in the forested regions and

wooded uplands of Central Africa, which is their natural

habitat; and they have for long been the subjects of laboratory

experiment. Though they are skilled in arboreal locomotion

and sleep in trees, when they travel distances of more than fifty

yards they usually keep to the ground; and they always run

from an intruder on the ground. Unlike any other primate

studied, chimpanzees do not keep close together in stable social

groups. Instead, the individuals belonging to what is believed

to be a single social group of from sixty to eighty animals

break into an ever-changing variety of temporary sub-groups.

Each sub-group can comprise animals of any age, sex, or

number; but two kinds of sub-groups are specially common,
one a party of several males together and the other a party of

several females with infants.7

Chimpanzees are much slower to mature than are rhesus

monkeys or baboons. Adolescence is not reached until about

seven years and the animal is not fully mature until ten or

eleven years. Although chimpanzees are usually found in com-

pany with others, companions are constantly changing with the

result that the only stable social unit is that of a mother with

her infant and older offspring. Goodall (1965) believes that

'mother-infant ties may persist well into adult life and may
[then] form the main link in a group comprising a female with

infant and older child, adolescent, and a young mature animal'.

Like all other primate infants, the baby chimpanzee spends

the whole of its infancy in close proximity to its mother. Dur-

ing its first four months it clings to her in the ventral position

and only very occasionally is seen apart from her, and usually

then is sitting beside her. Should it venture more than a couple

7. For descriptions of chimpanzees in the wild see Goodall (1965) and
Reynolds and Reynolds (1965); for descriptions of their social behaviour

in captivity see Yerkes's Chimpanzees: A Laboratory Colony (1943) and
others of Yerkes's publications, and also Mason (1965b).
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of feet from her, she pulls it back; and should she observe a

predator approach she hugs it more closely.

Between the ages of about six and eighteen months the infant

more often travels jockey-fashion on mother's back than on her

belly, and the time it spends not actually clinging to mother

increases. By the end of the period it is out of physical contact

with her for as much as 25 per cent of the day, usually playing

with age-mates; but it is never out of its mother's sight. Not

infrequently it breaks off play to run back to her to sit on her

lap or beside her. When mother is about to move off she signals

her intention by reaching out to touch the infant, gesturing to it,

or, when it is up a tree, tapping softly on the trunk. The infant

at once obeys and assumes the carrying position.

The next eighteen months, until the age of three years, see

increasing activity away from mother and play with com-

panions, and the young chimpanzee is out of physical contact

with mother for as much as 75 to 90 per cent of the day.

Nevertheless it continues to be transported by her, jockey-

fashion unless she is moving fast, and it still sleeps with her.

During the next four years, until puberty is reached at the

age of about seven, the small chimpanzee becomes independent

of its mother for feeding, transport, and sleeping. It spends

much time playing with age-mates, and sometimes also with

infants or with adolescents. As it gets older it may leave its

mother and join a nursery group of up to a dozen juveniles and

adolescents which are moving about in company with one or

two mature females; nevertheless, there are times when it is

still likely to return to its mother to move about with her.

Adolescence extends from about seven years to eleven years,

and during this phase animals of both sexes often associate

with mature males. Even so, some of them at least spend days

back with their mothers and siblings. It was Goodall's impres-

sion that, throughout the years of increasing independence, the

initiative for departures and return lay with the young animal.

There was no sign of a mother discouraging or rejecting one of

her offspring.
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Attachment Behaviour in Gorillas

Gorillas, like chimpanzees, inhabit the tropical rain forests and

wooded uplands of Central Africa and have also been the

subjects of systematic field observation in recent years. Though

animals often sleep in trees and the young play in them, for the

rest of the time gorillas are almost entirely terrestrial. Apart

from a few adult males, they live in social groups made up of

both sexes and all ages, the numbers in a group ranging from

half a dozen to nearly thirty. Membership of groups is fairly

stable but more so in some groups than in others. As in the case

of chimpanzees, it seems probable that all the animals in a

neighbourhood know each other, and meetings between groups

and also departures are peaceful.8

Biological evidence suggests that gorilla is man's nearest

relative.

The rate of maturation of gorillas is roughly the same as that

of chimpanzees though, if anything, gorillas mature a little

earlier. The course of the young's relation to mother is very

similar to that seen in the chimpanzee.

During the first two or three months of life the young gorilla

lacks the strength to clasp its mother's hair securely and receives

support from its mother's arms. By the age of three months,

however, it can cling efficiently and may begin to ride on

mother's back. During the period from three to six months a

young animal is occasionally on the ground beside mother and

then she might, by walking slowly away, encourage it to follow

her. An infant is rarely permitted to stray beyond a ten-foot

radius, however, before its mother pulls it back. Until it is

about eight months of age it is not aware when mother is

about to move off and so has to be gathered by her. After that

age it is clearly alive to her location and behaviour, and at the

first sign of movement rushes back and climbs aboard.

By the age of a year infants may wander amongst the other

animals whilst the group is resting and may be out of mother's

sight for short periods. They also begin spending time sitting

8. For descriptions of gorillas in the wild, see the two publications of

Schaller (1963, 1965).
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beside mother instead of on her lap. After they have reached

eighteen months mothers are often reluctant to carry them.

A frequent sight was a female walking slowly with an infant

toddling at her heels [sometimes with one or both hands grasping

her rump hairs]. However, at the first sight of danger or the onset

of rapid movement all infants up to the age of nearly three years

rushed to their mothers and climbed aboard (Schaller, 1965).

Schaller's observations were not extended over sufficient time

for him to be confident about the interaction of juveniles aged

from three to seven years with their mothers, but it appears

to be not unlike that seen in chimpanzees. The juvenile is no

longer transported, and it feeds and sleeps on its own. Much
of its day it spends with other juveniles. But some juveniles

seemed still to be associating with their mothers, and Schaller

concludes that ties persist in some cases at least until the

juvenile is four and a half years old.

Though most of the initiative to move away from mother

seems to come from the juveniles themselves, there are times

when gorilla mothers discourage their offsping from remaining

too close. For example, a one-year-old infant that was holding

on to its mother's rump hairs as she walked along was brushed

off with a hand, and one of nearly two years that ran up to its

sitting mother was pushed away and rolled playfully on to its

back. 'Rebuffs were always gentle.'

Relations of Young Monkeys and Apes to other Animals

in their Groups

During the period of infancy (up to one year in rhesus and

baboon, and up to three years in the great apes) the infant

spends little time with adults other than its mother. When away

from her it is most likely to be playing with other infants or

juveniles. Not infrequently, however, adult females without

young of their own seek to mother a baby and sometimes they

succeed in obtaining possession of it. In most species this is

much disliked by the mother, who soon gets her infant back.9

9. The intrusive behaviour of rhesus female 'aunts' is the subject of a

paper by Hinde (1965a). The mothers of the infants concerned become

extremely restrictive to prevent an 'aunt' from stealing their infant.
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The Indian langur monkey, however, permits other adult

females to cradle her infant; and Schaller (1965) describes how
two infant gorillas were observed to have strong ties with

females other than their mothers: one of six months would

spend periods of up to an hour or more with the 'aunt', and

another over a period of six months during its second year

'spent most of its time . . . with a female and small infant,

returning to its mother only intermittently during the day and

apparently at night'.

In most species adult males take considerable interest in

mothers with babies and not only willingly permit mothers

carrying young to remain close to them but may stay behind

specially to escort them. As a rule, however, adult males never

or only rarely carry young themselves. An exception to this is

the Japanese macaque (a relative of the rhesus). In a few troops

of that species adult males of high rank commonly 'adopt' a

one-year-old infant after the mother has produced a new baby.

For a period of limited duration their behaviour 'is quite

similar to the behaviour of a mother toward her infant, except

for the lack of suckling' (Itani, 1963). Sometimes a second

period of 'adoption' occurs a year later when the older child is

two, but is then confined to female infants or weakly males.

This paternal type of behaviour is not shown by the Indian

rhesus male, who is either uninterested in young or hostile to

them.

In many species, as the young grow older, association with

adult males increases, but the age at which this occurs seems to

vary greatly. As early as their second year juvenile baboons

when alarmed begin to run to an adult male rather than to

mother. Baby gorillas are attracted by the dominant male and

when the group rests often sit by or play near him. On occasion

they climb on to him or even hitch a lift. Provided the play is

not too boisterous the male is remarkably tolerant. Juvenile

gorillas also sometimes seek the company of an adult male and

will leave the group to tag behind him. These amiable relation-

ships are not reported for chimpanzees; when they become
adolescent, however, chimpanzees of both sexes often associate

with mature males.
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Since in all these species mating within a group is pro-

miscuous, there is no way of telling which male has fathered

which infant. In so far as fatherly behaviour occurs, therefore,

it is directed towards any of the young in the group, or in the

case of the Japanese macaque to one special infant.

Roles of Infant and of Mother in the Relationship

From what has been said it is clear that during the earliest

months of infancy mothers of all these species of sub-human

primate play a large part in ensuring that their infants remain

close to them. If the infant is unable to grip efficiently the

mother gives it support. If it strays too far she pulls it back.

When a hawk flies overhead or a human approaches too closely

she hugs it to her. Thus even if the infant were disposed to go

far it is never allowed to do so.

But all the evidence is that the infant is not disposed to stray

far. This is shown whenever an infant is brought up away from

its mother, as infants of many different species of monkey and

ape have been. In several cases in which an infant has been

raised in a human home a biographical account is available.

Good examples are those by Rowell (1965) of a young baboon,

by Bolwig (1963) of a young patas monkey (also a terrestrial

species, and with a maturation rate similar to that of a baboon),

by Kellogg and Kellogg (1933) and by Hayes (1951) of young

chimpanzees, and by Martini (1955) of a young gorilla. Of

the cases in which an infant has been brought up on an

experimental dummy the best-known reports are those of

Harlow and his colleagues (Harlow, 1961; Harlow and Harlow,

1965).

All those brave scientists who have acted as a foster-parent

to a young primate testify to the intensity and persistence with

which it clings. Rowell writes of the little baboon she looked

after (from the fifth to the eleventh week of age): 'when

alarmed by a loud noise or a sudden movement he ran to me
and clung desperately hard to my leg.' After she had had the

infant ten days : 'he no longer allowed me out of his sight, and

refused to accept dummy or apron, but clung the more fiercely.'

Of the little patas monkey that Bolwig cared for from a few
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days old he writes that from the first 'he firmly gripped any

object placed in his hand and protested by screaming if it was

removed' and that 'his attachment quickly grew closer and

closer until in the end it became almost unbreakable'. Hayes,

describing Viki, the female chimpanzee she reared from three

days of age, reports how, at four months old when Viki was

walking well, 'from the moment she left her crib until she was

tucked up at night, with time out for only an hour's nap, she

clung to me like a papoose'. All the accounts contain similar

passages.

Discrimination of Mother by Infant

Attachment behaviour has been defined as seeking and main-

taining proximity to another individual. Whilst these reports

leave no possible doubt that young primates of all species cling

to objects with the utmost tenacity, it still remains to be con-

sidered how soon they come to discriminate, and to attach

themselves to, a particular individual.

Harlow believes that a rhesus infant iearns attachments to

a specific mother (the mother)' during the first week or two of

life (Harlow and Harlow, 1965). Hinde (personal communica-

tion) endorses that view : he points out that, within a few days

of birth, a rhesus baby orients towards its mother in preference

to other monkeys. For example, at the end of its first week it

may leave mother briefly and crawl towards another female;

but it soon about-turns and moves towards mother. A capacity

so soon to recognize a particular individual is less surprising

now that evidence suggests that sub-human primates have some

degree of pattern vision at birth (Fantz, 1965).

The reports of human foster-parents are also of interest in

this connection.

Bolwig's little patas monkey began discriminating individual

members of the household very soon after it arrived, then aged

between five and fourteen days. This was shown only three

days after its arrival when the monkey, which had been looked

after mainly by Miss Bolwig, ran after her to the door, scream-

ing, on being left with Dr Bolwig, and stopped crying when she

returned and picked it up.
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During the following days the attachment shifted from my daugh-

ter to me, and it became so strong that I had to carry him on my
shoulder wherever I went . . . right up to the age of 3| months he

could be very troublesome if left in the care of some other member
of the family.

Although at the end of five months the monkey was spending

much time in the company of other humans and of other mon-
keys of its own species, its preference for Dr Bolwig continued,

especially when it was in distress; and this same preference

was again in evidence no less than four months later (when it

was aged nine months) although Dr Bolwig had been absent

throughout the intervening period.

Rowell's baboon was about five weeks old when she became
its foster-mother. Already during its first week the little baboon

could distinguish familiar people from strangers and could

recognize its primary caretaker. At first, provided it was not

hungry, it was content to stay alone with its dummy and its

caretaker's apron. After ten days, however, 'he no longer

allowed me out of his sight. ... If he saw me move or even

caught my eye he would drop the dummy and run to me.'

These reports leave no doubt, therefore, that in some species

of Old World monkey attachment behaviour comes, within a

week or so, to be directed especially towards a certain preferred

individual, and that once it is so directed the preference is

extremely strong and persistent.

In keeping with their slower rate of maturation, chimpanzee

infants appear to be slower to show a clear preference for their

caretaker. Once it has developed, however, the preference is no
less strong than it is in monkey species. A reading of Hayes's

account suggests that Viki was about three months old before

she was greatly concerned about whom she was with. Around
that age, however, her preference became unmistakable. For
example, Hayes describes how Viki, when a little under four

months, attended a party and how she alternately explored

guests and retreated to be beside her foster-mother. When the

guests moved to an adjacent room Viki inadvertently caught

hold of another lady's dress; but when she happened to glance
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up and see her mistake she gave a short cry and transferred at

once to climb up her foster-mother. 10

Changes in Intensity of Attachment Behaviour

In every description of primate infants in the wild it is re-

ported that at the least alarm an infant away from its mother

will rush to her and that one already near her will cling more

tightly. That attachment behaviour is exhibited without fail

on such occasions is of much importance for our understanding

of both cause and function.

Some other conditions that lead attachment behaviour to

be shown, or shown more intensely, are reported in the

accounts of infants raised by human foster-parents. Rowell

reports that when her young baboon was hungry 'he was in-

sistent in maintaining contact and screamed continually if left'.

Both Rowell and Bolwig describe how, when the infant was a

little older and was disposed to explore, the slightest sign that

the caretaker was moving off was noticed at once and brought

the little animal quickly to cling. A short separation had the

same effect. Bolwig records that when his little patas monkey
was released from a cage in which it had been left for a few

hours with other monkeys of its own kind,

he would cling to me and refuse to leave me out of sight for the

rest of the day. In the evening when asleep he would wake up with

small shrieks and cling to me, showing all signs of terror when I

tried to release his grip.

The Waning of Attachment Behaviour

In the accounts of the attachment behaviour of young primates

in the wild it has been described how, as they get older, they

spend a decreasing amount of time with mother and an in-

creasing amount of time with peers and, later, with other

adults, and how the change is mainly a result of their own
initiative. The extent to which the mother herself promotes the

10. Accounts by Yerkes also suggest that young chimps are some months
old before they are very discriminating. A pair of twins brought up by their

mother did not appear to 'recognize one another as social objects' until

nearly five months old (Tomilin and Yerkes, 1935).
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change seems to vary much from species to species. A baboon
mother does a good deal of rebuffing of her infant after it has

reached ten months of age, especially if she is about to have

another baby. The rhesus mother also does some rebuffing.

Neither chimpanzee nor gorilla appears to do very much.

From such evidence as is available, however, it seems clear

that, even with few or no maternal rebuffs, after a certain age

attachment behaviour diminishes both in its intensity and in

the frequency with which it is elicited. In all likelihood several

different processes are at work. One probably is a change in

form taken by the behavioural systems mediating attachment

behaviour itself. Another is an increase of curiosity and of

exploratory behaviour, on the effects of which Harlow (1961)

and other workers lay much emphasis.

Bolwig's account of the waning of attachment behaviour as

it occurred in his patas monkey is illuminating. He describes

vividly how, from the first days, the monkey was inquisitive and

liked to stare at hands and faces. Its interest in exploring in-

animate objects, present from the start, increased steadily, and

by the end of its second month in the household it spent much
time climbing over the furniture. At the age of nearly four

months it enjoyed itself so much with a crowd of students that

it refused to come when called; subsequently such refusals

became more numerous. Bolwig concludes that the young

monkey's interest in play and exploration 'acted as an antagon-

ist to the phase of attachment and gradually became dominant

over it during his hour to hour activity'.

The rate at which attachment behaviour wanes is no doubt

affected by many variables. One is the frequency of alarming

events: all accounts agree that when alarmed even older

juveniles instantly resume proximity to mother. Another is the

frequency of enforced separation at too early an age. Bolwig

describes the intense clinging shown by his little patas monkey

after its caretaker had been persuaded (against his better judge-

ment) to discipline it, for example by locking it out of the house

or putting it in a cage. 'Every time I tried ... it resulted in a

setback in the monkey's development. He became more cling-

ing, more mischievous and more difficult.'
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Although in the natural course of events attachment be-

haviour directed towards the mother gradually wanes in sub-

human primates, it does not disappear altogether. There is,

however, too little evidence from field studies for firm con-

clusions to be drawn regarding its role in adult life, and the

same is true in respect of animals brought up in captivity.

All the human-raised monkeys and apes referred to in these

reports have been placed in zoos or in laboratory colonies

whilst still juvenile. The general experience with such animals

is that, though they usually become reasonably sociable with

members of their own species, they continue to show a much

stronger interest in humans than do naturally raised animals.

Some of them, moreover, become sexually aroused by, and

direct sexual behaviour towards, humans. The nature of the

figure towards whom attachment behaviour is directed during

infancy has, therefore, a number of long-term effects.

Attachment behaviour in man

Differences from and Similarities to that seen in Sub-human

Primates

At first sight it might appear that there is a sharp break be-

tween attachment behaviour in man and that seen in sub-

human primates. In the latter, it might be emphasized, clinging

by infant to mother is found from birth or very soon after-

wards whereas in man the infant only very slowly becomes

aware of his mother and only after he has become mobile does

he seek her company. Though the difference is real, I believe it

is easy to exaggerate its importance.

First, we have seen that in one at least of the great apes,

gorilla, the infant at birth has not strength enough to support

its own weight and that for two or three months its mother

supports it. Secondly, it must be remembered that in the simpler

human societies, especially those of hunters and gatherers, the

infant is not placed in cot or pram but is carried by his mother

on her back. Thus the difference in infant-mother relations in

gorilla and in man is not so great. In fact, from lowest primates

to Western man a continuum can be discerned. In the least
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advanced members of the primate order, for example lemur

and marmoset, the infant must from birth forward do all the

clinging; it receives no support whatever from its mother. In

the more advanced Old World monkeys, such as baboon and

rhesus, it must do most of the clinging but in the early days of

its life its mother gives some assistance. In the most advanced,

gorilla and man, the infant continues to cling but has not

strength to support himself for long; in consequence, for some

months the infant is kept in proximity to mother only by the

mother's own actions; but keep in proximity mother and infant

do. Only in more economically developed human societies, and

especially in Western ones, are infants commonly out of con-

tact with mother for many hours a day and often during the

night as well.

This evolutionary shift in the balance from infant taking all

the initiative in keeping contact to mother taking all the initia-

tive has an important consequence. This is that, whereas a

rhesus monkey is already clinging strongly before it learns to

discriminate its mother from other monkeys (and inanimate

objects), the human infant is able to distinguish his mother

from other persons (or objects) before he can either cling to

her or move actively towards her. This fact leads to a minor

difficulty in deciding by what criteria to judge the beginning

of attachment behaviour in man.

Growth of Attachment Behaviour during the First Year

There is good evidence that in a family setting most infants of

about four months are already responding differently to mother

as compared with other people. When he sees his mother an in-

fant of this age will smile and vocalize more readily and follow

her with his eyes for longer than he does when he sees anyone

else. Perceptual discrimination, therefore, is present. Yet we can

hardly say that there is attachment behaviour until there is

evidence that the infant not only recognizes his mother but

tends also to behave in a way that maintains his proximity to her.

Proximity-maintaining behaviour is seen at its most obvious

when mother leaves the room and the infant cries, or cries and

also attempts to follow her. Ainsworth (1963, 1967) reports
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that, in one group of African infants, crying and attempts to

follow occurred in one infant as early as fifteen and seventeen

weeks respectively and that both sorts of behaviour were com-

mon at six months of age. All but four of these infants at-

tempted to follow a departing mother as soon as they could

crawl^ 1

In this study Ainsworth was observing infants of the Ganda

tribe in Uganda by visiting their mothers for a couple of hours

during the afternoon when the women were usually resting after

a morning's work, and often receiving visitors. Any infant

awake at this time either is held, propped in the lap, or is free

to crawl about. Since a number of adults were always present,

differential responses and attachment behaviour to mother

were readily observed. Visits to twenty-five mothers with

twenty-seven infants12 were made at fortnightly intervals over

a period of about seven months. By the end of the study the two

youngest infants were still only six months of age, but most of

them had reached between ten and fifteen months; all but four

were showing attachment behaviour.

Ainsworth's findings make it clear that in all but a small

minority of Ganda children attachment behaviour is clearly

present by six months of age, and is shown not only by the

child's crying when mother leaves the room but also by his

greeting her on her return with smiles, lifting of the arms, and

crows of delight. The crying was more likely to occur when the

child was left alone or with strangers, but at this age it did not

occur on every such occasion. During the next three months,

however, whilst the infant progressed from six to nine months

of age, all these behaviours were exhibited more regularly and

with more vigour 'as though the attachment to the mother was

becoming stronger and more consolidated'. Children of this age

1 1 The median age for crawling in this sample of Ganda children was
twenty-five weeks, which compares with seven and a half months for white

American children (Gesell, 1940). In this respect and many others the motor
development of Ganda infants is much advanced compared with that of

Caucasian infants (Geber, 1956).

12. One other infant was observed but since she was only three and a half

months old at the end of the study the case has been omitted from this

abstract.
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followed mother when she left the room; after she had been

absent they first greeted her and then crawled as quickly as

possible to her.

All these patterns of behaviour continued during the final

quarter of the first year and throughout the second year of life.

By nine months children could follow mother more efficiently

when she left the room and thenceforward their crying on these

occasions diminished. Clinging to mother, too, became especi-

ally evident after the age of nine months, particularly when a

child was alarmed, e.g. by a stranger's presence.

Although attachment behaviour was shown by these children

also towards other familiar adults, towards mother it was

nearly always shown earlier, more strongly, and more consis-

tently. Between the ages of six and nine months any child whose

father came home regularly would greet him joyfully when he

appeared; but the actual following of a familiar adult (other

than mother) who departed was not observed until after the

age of nine months. Thenceforward if his mother was not pre-

sent a child tended to follow any familiar adult he happened

to be with.

Whereas twenty-three of the twenty-seven Ganda children

studied by Aipsworth showed unmistakable attachment be-

haviour, in four ihfants no attachment behaviour of any kind

had been noted when observations ended. The ages of these

four children were then eight and a half months (twins), eleven

months, and twelve months. Possible reasons for their delayed

development are discussed in Chapter 15.

The age at which attachment behaviour develops in the

Ganda, as observed by Ainsworth, does not differ greatly from

the age at which Schaffer and Emerson (1964a) found it to

develop in Scottish children. Their study covered sixty infants

from birth until twelve months of age. Information was

obtained from parents at intervals of four weeks. Criteria of

attachment were restricted to responses to being left by mother;

seven possible situations, e.g. left alone in room, left in cot at

night, were defined, and intensity of protest was scored. First-

hand observations were limited, and greeting responses were

not taken into account.
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In the Scottish investigation one-third of the infants were

showing attachment behaviour by six months of age and three-

quarters by nine months. As in the case of the Ganda, a few

infants were slow to show it : in two it was still not reported

when the children were twelve months old.

Taken at their face value Schaffer and Emerson's findings

suggest that Scottish children are a little slower to develop

attachment behaviour than are Ganda children. This may well

be so and would be in keeping with the notably advanced motor

development of the Ganda. An alternative explanation is that

such differences as are reported are a result of the different

criteria of attachment and methods of observation that were

employed in the two studies. By being present and making the

observations herself Ainsworth may be expected to have re-

corded the earliest signs of attachment, whereas Schaffer and

Emerson in relying on mothers' reports may not have done

so.13 However that may be, the two reports agree well on many
findings. These include the great range of age at which attach-

ment behaviour is first shown by different children - from

before four months to after twelve months. This wide individual

variation must never be forgotten; possible reasons for it are

discussed in Chapter 15.

There is also agreement regarding the frequency with which

attachment behaviour is directed towards figures other than

mother. Schaffer and Emerson found that, during the month

after the children first showed attachment behaviour, one-

quarter of them were directing it to other members of the

family, and by the time they had reached eighteen months of

age all but a handful of children were attached to at least one

other figure and often to several others. Father was the most

frequent of other figures to elicit attachment behaviour. Next

in frequency were older children, 'not only very much older

children, who might occasionally take over the mother's routine

care activities, but also preschool children'. Schaffer and

13. The possibility that the earliest and less consistent instances of attach-

ment behaviour were not reported to Schaffer and Emerson is suggested by

their finding that, when first reported, protests at being left by mother were

already at or near their maximum intensity.
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Emerson found no evidence that attachment to mother was less

intense when attachment behaviour was directed to other

figures also; on the contrary, in the early months of attachment

the greater the number of figures to whom a child was attached

the more intense was his attachment to mother as his principal

figure likely to be.

Not only do both studies record great variation in speed of

development between children, but both report also that in any

one child the intensity and consistency with which attachment

behaviour is shown can vary greatly from day to day or hour

to hour. Variables responsible for short-term changes are of

two kinds, organismic and environmental. Amongst the

organismic Ainsworth lists hunger, fatigue, illness, and un-

happiness as all leading to increased crying and following;

Schaffer and Emerson likewise list fatigue, illness, and pain.

As regards environmental factors both studies note that attach-

ment behaviour is more intense when a child is alarmed.

Ainsworth was particularly well placed to make such observa-

tions because, as a white-skinned stranger, she was especially

apt to arouse alarm. No Ganda child showed alarm before

forty weeks of age but in the subsequent weeks practically all

those observed did so: 'Children whom we met for the

first time in this [the fourth] quarter seemed to be terrified of

me Clinging in fright was noticed in this context.' A further

point noted by Schaffer and Emerson was that intensity of

attachment was increased for a period after mother had been

absent. 14

It will be noticed that all the variables reported as influencing

the intensity of attachment in human infants in the short term

are the same as those reported as influencing its intensity in the

short term in monkey and ape infants.

Although there is abundant evidence to show that the kind of

care an infant receives from his mother plays a major part in

14. Schaffer and Emerson report that they were unable to identify the

factors responsible for some fluctuations of intensity and that 'some

appeared spontaneous in nature'. It is not unlikely, however, that more

frequent and first-hand observation might have revealed events not reported

by mothers at monthly interviews.
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determining the way in which his attachment behaviour de-

velops, the extent to which an infant himself initiates inter-

action and influences the form it takes must never be forgotten.

Both Ainsworth and Schaffer are among several observers who
call attention to the very active role of the human infant.

Reviewing her observations of the Ganda, Ainsworth (1963)

writes

:

One feature of attachment behaviour that struck me especially

was the extent to which the infant himself takes the initiative in

seeking an interaction. At least from two months of age onwards,

and increasingly through the first year of life, these infants were

not so much passive and recipient as active in seeking interaction.

Schaffer (1963) writes in the same vein about his Scottish

infants

:

Children often seem to dictate their parents' behaviour by the

insistence of their demands, for quite a number of the mothers we

interviewed reported that they were forced to respond far more

than they considered desirable . .

.

Apart from crying, which is never easily ignored, an infant

often calls persistently and, when attended to, orients to and

smiles at his mother or other companion. Later, he greets and

approaches her and seeks her attention in a thousand attrac-

tive ways. Not only does he by these means evoke responses

from his companions but 'he maintains and shapes their re-

sponses by reinforcing some and not others' (Rheingold, 1966).

The pattern of interaction that gradually develops between an

infant and his mother can be understood only as a resultant

of the contributions of each, and especially of the way in which

each in turn influences the behaviour of the other. This theme is

amplified in Chapter 16.

Subsequent Course of Attachment Behaviour in Man

Although the growth of attachment behaviour during the first

year of life is reasonably well chronicled, the course it takes

during subsequent years is not. Such information as there is

strongly suggests that during the second and most of the third

year attachment behaviour is shown neither at less intensity

nor with less frequency than it is at the end of the first year. An
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increase in an infant's perceptual range and in his ability to

understand events in the world around him leads, however, to

changes in the circumstances that elicit attachment behaviour.

One change is that a child becomes increasingly aware of an

impending departure. During his first year an infant protests

especially when put down in his cot and, a little later, on seeing

his mother disappear from sight. Subsequently a child who,

when his mother leaves him, is otherwise engrossed, begins to

notice that she is gone and then protests. Thenceforward he is

keenly alert to his mother's whereabouts : he spends much time

watching her or, if she is out of sight, listening for sound of her

movements. During his eleventh or twelfth month he becomes

able, by noting her behaviour, to anticipate her imminent de-

parture, and starts to protest before she goes. Knowing this will

happen, many a parent of a two-year-old hides preparations

until the last minute in order to avoid a clamour.

By most children attachment behaviour is exhibited strongly

and regularly until almost the end of the third year. Then a

change occurs. This is well illustrated by the common experi-

ence of nursery school teachers. Until children have reached

about two years and nine months most of them, when attend-

ing a nursery school, are upset when mother leaves. Though
their crying may last only a short time, they are nonetheless apt

to remain quiet and inactive and constantly to demand the

attention of the teacher - in marked contrast to how they be-

have in the same setting should mother remain with them.

After children have reached their third birthday, however, they

are usually much better able to accept mother's temporary

absence and to engage in play with other children. In many
children the change seems to take place almost abruptly, sug-

gesting that at this age some maturational threshold is passed.

A main change is that after their third birthday most chil-

dren become increasingly able in a strange place to feel secure

with subordinate attachment-figures, for example a relative or

a school teacher. Even so, such feeling of security is condi-

tional. First, the subordinate figures must be familiar people,

preferably those whom the child has got to know whilst in the

company of his mother. Secondly, the child must be healthy
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and not alarmed. Thirdly, he must be aware of where his

mother is and confident that he can resume contact with her at

short notice. In the absence of these conditions he is likely to

become or to remain very 'mummyish', or to show other dis-

turbances of behaviour.

The increase in confidence that comes with age is well illus-

trated in the account given by Murphy and her associates (1962)

of the different ways in which children aged between two and a

half and five and a half years respond to an invitation to come

for a play session. During a preliminary visit to a child's family

a plan was made for the researchers to call again a few days

later to take the child by car to the session. Though the chil-

dren were encouraged to go on their own, no obstacle was put

in the way of mother coming too should child protest or

mother prefer to do so. Though the researchers were familiar to

the mothers, to the children they were strangers, except for a

meeting during the researchers' preliminary visit.

Not unexpectedly, when the researchers called at the chil-

dren's homes to take them to the centre, most of the young

ones refused to go unless mother came too. Refusal was highly

correlated with age: whereas all but two of seventeen four-

and five-year-olds accepted mother's assurances and encourage-

ment and were willing to go alone with the researchers, only a

small minority of the fifteen two- and three-year-olds would do

so.
15 Not only did most of the younger children insist that

mother came too, but during the first session they made sure

also of remaining in physical contact with her by sitting beside

her, clinging to her skirts, holding her hand, or pulling her

along. Given this support they became during later sessions

steadily more confident. A majority of the older children, by

contrast, went happily on their own to the first session and

began soon or at once to enjoy the toys and tests provided.

None of those older than four and a half years showed the

clinging behaviour so typical of the younger children. To illus-

trate these differences Murphy gives a number of vivid sketches

of the behaviour of individual children.

The children Murphy describes in this study were all from

15. Murphy does not give exact figures or correlation coefficients.
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skilled artisan and professional white families and came mostly

of old American stock. Their upbringing had tended to be

conservative and strict. They had not, therefore, been molly-

coddled, and there is no reason to suppose that they were in

any way atypical.

English children are no different. The occurrence and in-

cidence of attachment behaviour in a sample of 700 four-year-

olds in the English Midlands are well chronicled by Newson
and Newson (1966, 1968). To a question whether their four-

year-old 'ever comes clinging round your skirts wanting to be

babied a bit', the mothers of 16 per cent answered 'often' and

of 47 per cent 'sometimes'. Though the mothers of the remaining

third answered 'never', in some cases it seemed likely that that

was wishful thinking. Common reasons for a child who was

not usually given to clinging behaviour to show it were his

being unwell and his being jealous of a younger sibling.

Although almost all the mothers described themselves as re-

sponsive to their child's demands, a quarter of them claimed

that they responded only reluctantly. In this connection the

Newsons remark on what proved to be a recurrent theme in

their conversations with mothers, namely the power that a child

exerts, and exerts successfully, to attain his own ends. This is a

truth, the Newsons remark, 'which most parents come to

realize, but of which they are too seldom warned by manuals of

child care'.

Thus, although most children after their third birthday show

attachment behaviour less urgently and frequently than before,

it nonetheless still constitutes a major part of behaviour.

Furthermore, though becoming attenuated, attachment be-

haviour of a kind not very different from that seen in four-

year-olds persists throughout early school years. When out

walking, children of five and six, and even older, like at times to

hold, even grasp, a parent's hand, and resent it if the parent

refuses. When playing with others, if anything goes badly

wrong, they at once return to parent, or parent-substitute. If

more than a little frightened, they seek immediate contact.

Thus, throughout the latency of an ordinary child, attachment

behaviour continues as a dominant strand in his life.
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During adolescence a child's attachment to his parents grows

weaker. Other adults may come to assume an importance equal

to or greater than that of the parents, and sexual attraction to

age-mates begins to extend the picture. As a result individual

variation, already great, becomes even greater. At one extreme

are adolescents who cut themselves off from parents; at the

other are those who remain intensely attached and are unable

or unwilling to direct their attachment behaviour to others;

between the extremes lie the great majority of adolescents whose

attachment to parents remains strong but whose ties to others

are of much importance also. For most individuals the bond to

parents continues into adult life and affects behaviour in count-

less ways. In many societies the attachment of daughter to

mother continues more strongly than that of son to mother.

As Young and Willmott (1957) have shown, even in a Western

urbanized society the bond between adult daughter and mother

plays a great part in social life.

Finally, in old age, when attachment behaviour can no

longer be directed towards members of an older generation,

or even the same generation, it may come instead to be directed

towards members of a younger one.

During adolescence and adult life a measure of attachment

behaviour is commonly directed not only towards persons out-

side the family but also towards groups and institutions other

than the family. A school or college, a work group, a religious

group or a political group can come to constitute for many
people a subordinate attachment-'figure', and for some people

a principal attachment-'figure'. In such cases, it seems prob-

able, the development of attachment to a group is mediated, at

least initially, by attachment to a person holding a prominent

position within that group. Thus, for many a citizen attachment

to his state is a derivative of and initially dependent on his

attachment to its sovereign or president.

That attachment behaviour in adult life is a straightforward

continuation of attachment behaviour in childhood is shown

by the circumstances that lead an adult's attachment behaviour

to become more readily elicited. In sickness and calamity,

adults often become demanding of others; in conditions of
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sudden danger or disaster a person will almost certainly seek

proximity to another known and trusted person. In such cir-

cumstances an increase of attachment behaviour is recognized

by all as natural. It is therefore extremely misleading for the

epithet 'regressive' to be applied to every manifestation of

attachment behaviour in adult life, as is so often done in

psychoanalytic writing where the term carries the connotation

pathological or, at least, undesirable (e.g. Benedek, 1956). To
dub attachment behaviour in adult life regressive is indeed to

overlook the vital role that it plays in the life of man from the

cradle to the grave.

Forms of Behaviour Mediating Attachment

In the earlier discussion of this theme (Bowlby, 1958) five

responses were listed as leading to attachment behaviour. Two
of them, crying and smiling, tend to bring mother to infant

and to maintain her close to him. Two others, following and

clinging, have the effect of bringing infant to mother and re-

taining him close to her. The role of the fifth, sucking, is less

easily categorized, and requires close examination. A sixth, call-

ing, is also important : at any time after four months an infant

will hail his mother by short sharp calls and later, of course, by

calling her by name.

Since the parts played by these responses and their char-

acteristics are most conveniently discussed together with their

development, further consideration of them is postponed until

later chapters.

Use of Mother as Base from which to Explore

To describe the growth of attachment behaviour during the

first year of life two main criteria were used : crying and fol-

lowing when mother leaves, and greeting and approach when

mother returns. Other criteria are differential smiling at mother,

usually observed during the fourth month, and movement to

mother and clinging to her when the child is alarmed. A further

indication is the different ways in which an attached child be-

haves in the presence of his mother and in her absence.

In her study of Ganda infants Ainsworth (1967) notes how,
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soon after an infant is able to crawl, he does not always remain

close to his mother. On the contrary, he makes little excursions

away from her, exploring other objects and people and, if

allowed to do so, he may even go out of her sight. From time

to time, however, he returns to her, as though to assure himself

she is still there. Such confident exploration comes to an abrupt

end if either of two conditions occurs : (a) if the child is fright-

ened or hurt; (b) if the mother moves away. Then he returns

to her as quickly as possible with greater or less signs of dis-

tress, or else cries helplessly. The youngest Ganda child in

whom Ainsworth observed this pattern of behaviour was

twenty-eight weeks. After eight months a majority of them

showed it.

From about this age onwards a child behaves very differently

in the presence of his mother compared with how he behaves

in her absence, and this difference is especially marked if the

child is confronted by a strange person or strange place. With

mother present most children are clearly more confident and

ready to explore; in her absence they are much more timid

and not infrequently collapse in distress. Experiments demon-

strating these reactions in children of about twelve months of

age are reported by Ainsworth and Wittig (1969) and by

Rheingold (1969). In each of these studies results are clear-

cut and dramatic. This theme also is amplified in Chapter 16.

Feeling

No form of behaviour is accompanied by stronger feeling

than is attachment behaviour. The figures towards whom it is

directed are loved and their advent is greeted with joy.

So long as a child is in the unchallenged presence of a princi-

pal attachment-figure, or within easy reach, he feels secure.

A threat of loss creates anxiety, and actual loss sorrow; both,

moreover, are likely to arouse anger. All these themes are

explored further in the second and third volumes of this work.
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Nature and Function of Attachment Behaviour

You know - at least you ought to know,

For I have often told you so -

That Children never are allowed

To leave their Nurses in a Crowd;

Now this was Jim's especial Foible,

He ran away when he was able,

And on this inauspicious day

He slipped his hand and ran away!

He hadn't gone a yard when - Bang

!

With open jaws a lion sprang,

And hungrily began to eat

The Boy : beginning at his feet.

*

His Father, who was self-controlled,

Bade all the children round attend

To James' miserable end,

And always keep a hold of Nurse

For fear of finding something worse.

'Jim' -HILAIRE BELLOC

The theory of secondary drive:

origin and present status

In the last chapter a sketch is given of the course taken by

attachment behaviour in the life-cycle of five species of primate

- from rhesus monkey to man. The task now is to consider

how best to understand the nature of this kind of behaviour

and the factors controlling it.

By far the most widely held theory has been that of secondary

drive, so it is useful to begin by considering the origin and

present status of that theory.1

1. For a comprehensive and up-to-date account of both the psycho-

analytic and the social learning versions of this type of theory, see Maccoby

and Masters (1970).
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The theory of secondary drive holds that a liking to be with

other members of the species is a result of being fed by them.

As Dollard and Miller (1950) express it: '... probably the

feeding experience can be the occasion for the child to learn

to like to be with others; that is, it can establish the basis of

sociability'. Or, as Freud puts it: The reason why the infant

in arms wants to perceive the presence of its mother is only

because it already knows by experience that she satisfies all its

needs without delay' (1926, S.E., 20, p. 137); and later, rather

more specifically: Move has its origin in attachment to the satis-

fied need for nourishment' (1940, S.E., 23, p. 188).

The first thing to note about this type of theory is that it

arises from an assumption and not from observation or experi-

ment. Hull adopted the position that there are only a limited

number of primary drives - for food, liquid, warmth, and sex

- and that all other behaviour is derived from them by a pro-

cess of learning. Freud made much the same assumption. Both

types of theory - learning theory and psychoanalysis - were

then elaborated in the belief that the basic assumption was

justified and without further discussion of it. Since no other

theory was in the field, the theory of secondary drive came in

time to be regarded almost as though it were a self-evident

truth.

The theory was first called seriously in question by Lorenz's

early work on imprinting. Although published in 1935, his

findings were little known before 1950 and have made a deep

impact on psychological thinking only during the past decade.

What they showed beyond any possible doubt is that attachment

behaviour can develop in ducklings and goslings without the

young animals' receiving either food or any other conventional

reward. In the hours after they have hatched, these young crea-

tures tend to follow any moving object that they see, be it a

mother bird, a man, a rubber ballon, or a cardboard box;

once having followed a particular object, moreover, they

come to prefer that object to others and after a time will follow

no other. The process of learning the characteristics of the

object followed is known as imprinting (see Chapter 10).

Once Lorenz's experiments were repeated and his findings
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verified, it was natural to consider whether attachment be-

haviour in mammals and in man himself develops in a com-

parable manner. There is now substantial evidence that it does

so. Those who continue to favour a theory of secondary drive

must, therefore, present some convincing evidence if they wish

their theory to be taken seriously in future.

For mammals other than man, rigorous evidence that attach-

ment behaviour can develop and be directed towards an object

that provides none of the traditional rewards of food, warmth,

or sex is available only for guinea-pig, dog, sheep, and rhesus

monkey (see review by Cairns, 1966a).

In one series of experiments Shipley (1963) shows that

guinea-pigs isolated within four hours of birth respond to the

movement of a flat white wooden shape by following it. Re-

sponses include not only approach but a number of other

typically social responses, e.g. sniffing, licking, and contact-

seeking. In another experiment baby guinea-pigs remained with

mother for five days in complete darkness. They were then

removed from mother and exposed to the light and to the

moving model. Once again they responded to the model by

approach, following, and other social responses. Since they

had been raised in darkness there was no possibility of visual

generalization from mother, and, since approach preceded

contact with the model, any effect of previous contact with

mother could be excluded.

Although the experiments of Scott and his associates with

puppies (reviewed by Scott, 1963) are a little less rigorous, the

results are nonetheless impressive. The puppies, whilst totally

isolated from man, remained with their mother and litter-mates

in the light until experiments began when they were two or

three weeks of age or older. The questions asked were whether

a puppy who had neither seen a man nor been fed by one

would approach and follow one, and, if so, at what ages and

in what conditions.

In one experiment, puppies were first exposed to a seated and

inactive man when they were at one of several different ages;

the exposure was for ten minutes each day for a week. All the

puppies first exposed to a man when they were either three
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weeks or five weeks of age immediately approached the ex-

perimenter and spent the whole ten minutes with him. Those

first exposed at older ages were more often afraid and none

of those first exposed at fourteen weeks approached. Thus in

the weeks after they can first crawl about puppies will approach

a human being despite his being inactive and their having had

no occasion whatever of associating food with him.

In another experiment one of Scott's associates (Fisher) kept

puppies in complete isolation after they had reached three

weeks of age and arranged for them to be fed by mechanical

means. For a short time each day thenceforward they were let

out and their response to a walking man was observed. All of

them followed him. One group of puppies not only received no

sort of reward but were punished each time they attempted

to follow 'so that their only experience with human contact was

painful'. After several weeks the experimenter stopped the

punishment. The puppies soon ceased to run away from him

and, furthermore, they actually spent more time with him

than did control puppies whose approaches had been rewarded

with uniform petting and kindness.

Cairns's experiments with lambs gave similar results (Cairns,

1966a and b; Cairns and Johnson, 1965). From about six weeks

of age a lamb was kept isolated but in visual and auditory

contact with an operating television set. Not only did the lamb

maintain proximity to the set but when, after nine weeks of

confinement, the lamb was separated from the set it immedi-

ately sought for it and approached it when found. In other

experiments lambs were reared in visual, auditory, and olfac-

tory contact with a dog; in some cases the pair were prevented

from interacting with each other by a wire fence. After some

weeks once again the lamb treated the dog as an attachment-

figure, bleating on separation, searching for it, and, when it

was found, accompanying it everywhere. Thus in lambs attach-

ment can develop with nothing more than visual and auditory

exposure to an object and without any physical interaction with

it.

Furthermore, lambs, like puppies, will develop such attach-

ments in spite of receiving punishing treatment from their com-
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panion. When a lamb and a dog are kept together in a cage

without any restraint on their movements, the dog is apt to

bite, maul, and otherwise ill-treat the lamb. Despite this, how-

ever, when the pair are separated, a lamb will immediately seek

for its dog-companion and approach it. None of these findings

is compatible with secondary drive theory.

Harlow's experiments with rhesus monkeys likewise give no

support to the secondary drive type of theory. In a series of

experiments in which infant monkeys were removed from

mother at birth, they were provided with model mothers con-

sisting either of a cylinder made of wire or of a similar cylinder

covered by soft cloth. Feeding was from a bottle which could

be placed in either model. This enabled separate assessments

to be made of the effects of food and of something comfortable

to cling to. All the experiments showed that 'contact comfort'

led to attachment behaviour whereas food did not.

In one experiment eight infant monkeys were raised with the

choice of a cloth model and a wire model. Four infants were

fed (on demand) from the cloth model and four from the wire

model and the time the infants spent on each model was

measured. The results showed that, irrespective of which

model provided the food, the infants came rapidly to spend

most of their time on the cloth model. Whereas infants of

both groups spent an average of fifteen hours a day clinging to

the cloth model, no infants of either group spent more than an

hour or two out of the twenty-four with the wire model. Some

infants whose food came from the wire model managed to

lean over and suck the teat whilst still maintaining a grip of

the cloth model. Harlow and Zimmermann (1959) conclude:

These data make it obvious that contact comfort is a variable of

critical importance in the development of affectional responsiveness

to the surrogate mother [i.e. model] and that nursing appears to play

a negligible role. With increasing age and opportunity to learn an

infant fed from a lactating wire mother does not become more

responsive to her, as would be predicted from a drive-derived theory,

but instead becomes increasingly more responsive to its non-lactating

cloth mother. These findings are at complete variance with a drive-

reduction theory of affectional development.
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Several other of Harlow's experiments support this conclu-

sion, especially those in which a comparison is made between

the behaviour of infant monkeys brought up in company with

a cloth model that does not feed them and that of other infants

brought up in company with a wire model that does feed them.

Two such experiments deal with a young monkey's behaviour

(i) when it is alarmed and (ii) when it is in a strange setting.

When an infant monkey brought up with a non-feeding cloth

model is alarmed it at once seeks the model and clings to it

(just as the wild monkey in similar circumstances at once seeks

its mother and clings to her). Having done so the infant be-

comes less afraid and may even start to explore the hitherto

alarming object. When a similar experiment is done with an

infant brought up with a iactating' wire model its behaviour

is quite different : it does not seek the model, and instead re-

mains scared and does not explore.

In the second experiment an infant monkey is placed in a

strange test room (6' cube) in which are a variety of 'toys'.

So long as its cloth model is present the young monkey explores

the toys, using the model as a base to which to return from time

to time. In the absence of the model, however, the infants

would rush across the test room and throw themselves face down-

ward, clutching their heads and bodies and screaming their dis-

tress. . . . The presence of the wire mother provided no more reassur-

ance than no mother at all. Control tests on monkeys that from

birth had known only a nursing wire mother revealed that even these

infants showed no affection for her and obtained no comfort from

her presence (Harlow, 1961).

In both these experiments typical attachment behaviour is

directed to the non-feeding cloth model whereas no such be-

haviour is directed towards the feeding wire one.

In keeping with Harlow's findings for rhesus infants is

Rowell's experience with the baby baboon she reared. The

baboon was fed from a bottle; it also had a dummy to suck

and its caretaker to cling to when it wanted to. In these circum-

stances the bottle was of interest only when the baboon was

hungry. At these times the infant would grab wildly for it. At
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all other times it directed its behaviour towards the dummy or

to its foster-mother : 'the bottle, though occasionally mouthed,
seemed to have no more interest than any other object of com-
parable size' (Rowell, 1965).

In Harlow's experiments the only effect that food seems to

have is to make one cloth model a little more attractive than

another one. Thus, given the choice of two models both of

cloth, say a green one that feeds it and a tan one that does not,

the infant spends rather more time on the feeding model; at

forty days of age it is about eleven hours a day on the feeding

model against eight on the non-feeding one. But even this

limited preference diminishes, so that at four months the two
models are treated exactly the same (Harlow, 1961).

It is of interest that, just as Fisher found that puppies follow

the more persistently despite punishment, and Cairns found the

same in lambs, so Harlow found that an infant monkey clings

the more intensely in the face of punishment. In this experi-

ment a cloth model was fitted with nozzles through which
blasts of compressed air could be forced. A buzzer served as a

conditioned stimulus that warned the infant of an impending
blast, known to be a strong aversive stimulus to monkeys.
Although the infant monkeys soon learned what to expect,

instead of taking evasive action they did just the opposite. They
clasped the model with increased vigour and so received on
face and belly a blast at maximum intensity (Harlow, 1961;

Rosenblum and Harlow, 1963). Attachment behaviour of great

strength was shown also by infant monkeys whose mothers

gravely maltreated them (Seay, Alexander, and Harlow, 1964).

This paradoxical behaviour is, of course, an inevitable result

of attachment behaviour's being elicited by anything alarming.

This point is discussed further in the next chapter.

The Case of Man

Although all these experiments seem effectively to rule out a

secondary drive theory for sub-human mammals, they still

leave the human case unsettled. Inevitably the evidence for

man is inconclusive. A number of observations, however, sug-

gest that the factors that make for attachment behaviour in
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man are not greatly different from what they are in his mam-
malian relatives.

First, it is well known that a human infant is born with a

capacity for clinging that enables him to support his own
weight - a capacity that Freud observed and referred to as a

'grasping-instinct' (Freud, 1905, S.E., 7, p. 180). Secondly,

babies enjoy human company. Even in the first days of life

babies are quietened by social interaction such as being picked

up, talked to, or caressed, and quite soon they seem to enjoy

watching people moving about. Thirdly, the responses both of

babbling and of smiling in infants are increased in intensity

when they are responded to by an adult in a purely social way,

namely by giving the baby a little attention (Brackbill, 1958;

Rheingold, Gewirtz, and Ross, 1959). Neither food nor other

bodily care is required, although their provision may well

assist. Thus there is clear evidence that the human infant is so

made that he responds readily to social stimuli and engages

quickly in social interaction (see further discussion in Chapter

14).

So strongly are human infants disposed to respond to social

stimuli, indeed, that they not infrequently become attached to

other infants of their own age or only a little older, protesting

and following when the other child departs, greeting and

approaching when the other returns. Attachments of this type

are reported by Schaffer and Emerson (1964a). They also form

the subject of a paper by Anna Freud and Sophie Dann (1951),

which describes a group of six children, aged between three and

four years,*who had been in a concentration camp and whose

only persisting company in life had evidently been each other.

The authors emphasize that 'the children's positive feelings

were centred exclusively in their own group . . . they cared

greatly for each other and not at all for anybody or anything

else.'

That an infant can become attached to others of the same

age, or only a little older, makes it plain that attachment be-

haviour can develop and be directed towards a figure who
has done nothing to meet the infant's physiological needs. The
same is true even when the attachment-figure is a grown-up.
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Amongst persons rated by Schaffer and Emerson (1964a) as

principal or joint principal attachment-figures for the sixty

Scottish children they studied, no less than one-fifth 'did not

participate even to a minor degree in any aspect of the child's

physical care. It appears that attachments may develop', they

conclude, 'even when the individuals to whom they are formed
have in no way been associated with physical satisfactions.'

The variables that these researchers found determined most

clearly the figures to whom the children would become
attached were the speed with which a person responded to an

infant and the intensity of the interaction in which he engaged

with that infant.

Confidence in such findings is much increased by the results

of recent experimental work which shows that one of the most

potent ways of augmenting a child's performance of any task

requiring discrimination or motor skill is to reward him with

the greeting response of another human being. Bower (1966)

describes how it is possible to explore the visual world of in-

fants of two weeks of age and upwards by applying operant-

conditioning techniques in which the reinforcing agent is

simply an adult who appears before the infant in peek-a-boo

style; and Stevenson (1965) reviews a number of studies in

which children's skills in simple tasks are enhanced if each

correct response is rewarded with a crumb of social approval.2

Thus such evidence as there is strongly supports the view

that attachment behaviour in humans can develop, as it can

in other species, without the traditional rewards of food and

warmth. This means that, if the secondary drive theory is to be

sustained for the human case when it has proved untenable for

2. A number of learning theorists, impressed by these results, have

concluded that the development of attachment behaviour can be accounted

for wholly in terms of the operant conditioning of an infant's social res-

ponses through social reinforcement coming from his attachment-figure

(Gewirtz, 1961). Although nothing in that view contradicts the view ad-

vanced here, it tends to give too little attention to the strong innate biases

that, it is held, each partner brings to the partnership. When innate biases are

ignored, Ainsworth (in press) points out, there is danger that every beha-

vioural system will be regarded as environmentally labile to an infinite

degree, with potentially very adverse effects on practice.
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fairly closely related species, new and compelling positive evi-

dence is required; and of that there seems no sign.3 Why, then,

hold on to the secondary drive theory?

Among several reasons why psychoanalysts are reluctant to

abandon it is that some theory is needed to account for the

high frequency of frankly oral symptoms in all kinds of neu-

rotic and psychotic conditions.

On the basis of the secondary drive theory such symptoms

are readily explained by being regarded simply as regressions

to an earlier normal phase when object relations are nothing

but oral. If that explanation is no longer acceptable, what alter-

native is offered? There are three ways in which this problem

can be approached. In the first place, although on the hypo-

thesis advanced attachment behaviour is conceived as develop-

ing independently of food, it does not develop independently

of sucking - a paradox that is discussed fully in the next chap-

ter. The theory of regression, therefore, is not wholly ruled out.

In the second place, by means of a symbolic substitution oral

symptoms may sometimes be regarded by a patient as the

equivalent of a relationship with a person; for him the part

represents the whole. In the third place, it seems probable that

in many cases an oral activity is to be classed as a displacement

activity, namely an activity that is evoked when another is

frustrated and that seems to occur out of context. Possible ways

in which such activities may arise in situations of conflict are

discussed in Chapter 6. Since the processes postulated are at an

infra-symbolic level, brief discussion of their role in human life

may be useful.

3. In recent times Murphy (1964) has advanced a modified form of

secondary drive theory, but has presented no new evidence to support it.

Thus, in the course of criticizing my position, as expressed earlier (Bowlby,

1958), Murphy concedes that food may not be the only reward of signific-

ance. Nevertheless she postulates that an infant's attachment develops only

because he learns that his mother-figure gratifies, protects, and sustains

him: 'Clinging and following behaviour do not produce the attachment;

they are an expression of the infant's reliance upon the need-gratifying,

. protecting, sustaining mother-figure.' Were that to be so, attachment would

hardly develop towards young children or towards adults who do none of

these things.
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In work with human beings we are so accustomed to seeing

one activity take the place of another by means of a symbolic

equivalence between the two that it may be difficult to imagine

that superficially similar substitutions may also occur at an

infra-symbolic level. Here are two examples. A child in dis-

grace sucks his thumb; a child separated from his mother over-

eats. In such situations it is possible to think of the thumb and

food as being symbolic of mother as a whole or at least of

nipple and milk. An alternative is to regard such activities as

substitutes produced by psychological processes operating at an

infra-symbolic level, such for instance as underlie the nest-

building behaviour of fighting gulls; in other words, to postu-

late that when a child's attachment to his mother is frustrated

sucking or over-eating develops as a non-symbolic out-of-

context activity. It is noteworthy that something of this sort al-

most certainly occurs in sub-human primates. Both rhesus mon-

key and chimpanzee infants brought up without mothers to

cling to show a great excess of auto-erotic sucking. Nissen re-

ports that, though thumb-sucking is not seen in infant chimps

reared with their mothers, it occurs in some 80 per cent of those

reared in isolation. It is the same with rhesus monkeys. In

Harlow's laboratory a full-grown rhesus female habitually

sucked her own breast and a male sucked his penis. Both had

been reared in isolation. In these cases what we should all

describe as oral symptoms had developed as a result of the

infant's being deprived of an attachment to a mother-figure

and by means of processes which seem clearly infra-symbolic.

May it not be the same for oral symptoms in human infants?

The observations of Anna Freud and Sophie Dann on the

six children from a concentration camp are suggestive : 'Peter,

Ruth, John and Leah were all inveterate thumb-suckers'. This

the authors ascribe to the fact that for all of them 'the object

world had proved disappointing'. They continue

:

That the excess of sucking was in direct proportion to the in-

stability of their object relationships was confirmed at the end

of the year, when the children knew that they were due to leave

Bulldogs Bank and when sucking in the daytime once more became

very prevalent with all of them. This persistence of oral gratifica-
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tion . . . fluctuated according to the children's relationship with the

environment . .

.

If this type of substitution can occur in human infants, may
not a process occurring at an infra-symbolic level account also

for some at least of the oral symptoms that appear in older

subjects when whole object relations become difficult, for what-

ever reason?

Whether or not this way of looking at oral symptoms proves

tenable, only further research will show. It is described here to

demonstrate that the theory of attachment behaviour proposed

can provide a reasonable alternative to the traditional explana-

tions of oral symptoms based on secondary drive theory.

The question of imprinting

Once a theory of secondary drive is discarded and clues to

a new theory are sought in the work of Lorenz and those

inspired by him, the question is posed whether the way in which

attachment behaviour develops in man is to be likened to im-

printing.

In his earliest statements about imprinting Lorenz (1935)

flatly denied that in mammals anything of the sort occurs. With

time, however, viewpoints have changed. On the one hand,

concepts of imprinting have broadened (see Chapter 10). On
the other, experimental work with sub-human mammals has

shown that, in a few species at least, development is sufficiently

like that of nidifugous birds to make comparison fruitful. Pro-

vided, therefore, that no facile assumptions are made of the

sort that Hinde (1961, 1963) warns against,4 it is useful to con-

sider whether anything resembling imprinting occurs in man.
This raises the prior question whether anything of the sort

occurs in sub-human mammals.

4. In reviewing the usefulness of comparing mammals with birds Hinde
warns that any 'similarities may be the result merely of similar selective

forces, not of similar mechanisms' (1961). 'Seeing the problems in the one
case', he continues elsewhere (1963), 'may highlight the problems in the

other case but it won't provide the answers. We have got to analyse each

case in detail in its own right.'
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Sub-human Mammals

Enough has been said in the preceding section to show that

the way in which attachment behaviour develops in a number
of mammalian species has much in common with the way in

which it develops in nidifugous birds. Thus, at first, many res-

ponses that are appropriately directed to a mother can be

elicited by a wide range of objects. Usually there is soon a

narrowing down of effective objects, due, it seems, to exposure

learning and to the reinforcing properties of certain perceptual

features, such as contact, movement, and the sound of mater-

nal calls. Once the individual characteristics of an attachment-

figure are learned, the responses are directed mainly or entirely

towards it. Once a figure is selected, moreover, preference

for that figure tends to be stable; and a shift of attachment

behaviour from a familiar figure to a new and strange one

becomes more and more difficult. A principal reason for this is

that in mammals, as in birds, the reaction to any strange figure

is, as the animal grows older, increasingly likely to be one of

fear and withdrawal.

The role of fear responses in limiting the possibility that

attachment will develop as the animal grows older is well illus-

trated by Scott's experiments with puppies, already referred

to (Scott, 1963). So long as a puppy was no older than five

weeks when first exposed to a man it approached at once. By

contrast, puppies first exposed at seven weeks of age kept away

during the first two days of the experiment and approached

only on subsequent days. Others first exposed at nine weeks of

age kept clear for the first three days. Yet others, first exposed

at fourteen weeks of age, kept away on every single day of the

experimental week. Only with careful and prolonged treat-

ment, writes Scott (1963), did puppies in the last group over-

come their fears; even so, in later life they continued to be

timid of humans.5

5. In a subsequent series of experiments Fuller and Clark (1966a and

b) found that if previously isolated puppies were given a mild dose of

chlorpromazine before a social test their fear responses to the strange
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The findings of Harlow and his associates with rhesus mon-

keys point in the same direction. Before six or seven weeks

of age infant monkeys show only slight visually induced fear

responses (Harlow and Zimmermann, 1959). Up to that age,

therefore, an infant will readily approach any new animal or

object; thenceforward, however, it becomes increasingly likely

to withdraw. Thus an infant kept in social isolation for the first

three months of its life shows such extreme disturbance on

being moved to more varied surroundings with other monkeys

that it remains rooted to where it is and may not eat. Even so,

these infants show some degree of recovery in subsequent

weeks, and a month or two later are playing fairly actively

with other young monkeys (Griffin and Harlow, 1966). Those

kept in social isolation for their first six months of life, how-

ever, do not show this recovery; and animals kept in isola-

tion for as long as sixteen months do little more when taken

to varied surroundings than crouch, hug themselves, and rock,

and they continue thus for two or three years at least (Mason

and Sponholz, 1963). It appears that this crippling of their

behaviour is due to their extreme fear of all novelty, including,

of course, other monkeys.

Thus in both puppies and rhesus monkeys the phase during

which attachment can develop most easily is limited. Once

that phase is passed, though it may still be possible for them to

become attached to a new object, it becomes progressively

more difficult.

In this respect, as in so many others to do with the develop-

ment of attachment behaviour, there are clearly strong resemb-

lances between mammals and birds. Indeed, considering that

any similarities are a result, not of their having inherited some

common mechanism, but of convergent evolution, the degree

of resemblance is remarkable. No doubt, as Hinde (1961)

points out, this is a consequence of the fact that the survival

situation could be reduced. As a result, puppies that had been kept isolated

from the age of three weeks to fifteen weeks responded to the novel situation

with much less fear than did comparable puppies that had not been drugged,

they were not so reluctant as the latter to approach the experimenter, and
they began to form attachments.
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problem faced by each branch of the animal kingdom is the

same.

Imprinting in Man

It will become apparent in subsequent chapters that, so far

as can be seen at present, the development of attachment be-

haviour in human infants, though much slower, is of a piece

with that seen in sub-human mammals. Much evidence sup-

ports that conclusion and none contradicts it.

Present knowledge of the development of attachment be-

haviour in humans can be summarized briefly under the same

eight heads that were used in Chapter 10 to describe present

knowledge of imprinting in birds

:

a. In human infants social responses of every kind are first

elicited by a wide array of stimuli and are later elicited by

a much narrower array, confined after some months to

stimuli arising from one or a few particular individuals.

b. There is evidence of a marked bias to respond socially to

certain kinds of stimuli more than to others.

c. The more experience of social interaction an infant has

with a person the stronger his attachment to that person be-

comes.

d. The fact that learning to discriminate different faces com-

monly follows periods of attentive staring and listening

suggests that exposure learning may be playing a part.

e. In most infants attachment behaviour to a preferred figure

develops during the first year of life. It seems probable that

there is a sensitive period in that year during which attach-

ment behaviour develops most readily.

/. It is unlikely that any sensitive phase begins before about

six weeks and it may be some weeks later.

g. After about six months, and markedly so after eight or

nine months, babies are more likely to respond to strange

figures with fear responses, and more likely also to respond

to them with strong fear responses, than they are when they

are younger. Because of the growing frequency and strength

of such fear responses, the development of attachment to a
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new figure becomes increasingly difficult towards the end of

the first year and subsequently.

h. Once a child has become strongly attached to a parti-

cular figure, he tends to prefer that figure to all others, and

such preference tends to persist despite separation.

Evidence in support of all these statements is presented in

later chapters.

We may conclude, therefore, that, so far as is at present

known, the way in which attachment behaviour develops in

the human infant and becomes focused on a discriminated

figure is sufficiently like the way in which it develops in other

mammals, and in birds, for it to be included, legitimately, under

the heading of imprinting - so long as that term is used in its

current generic sense. Indeed, to do otherwise would be to

create a wholly unwarranted gap between the human case

and that of other species.

- Function of attachment behaviour

In Chapter 8 a very sharp distinction was drawn between

the causes of a particular sort of behaviour and the function

that that behaviour fulfils. Given the structure of a behavioural

system, variables that cause it to become active include such

things as hormone level and stimuli of particular kinds from

the environment. The function that the behaviour fulfils, on the

other hand, is to be sought in the contribution it makes to

species survival. Male mating behaviour can serve as an

example : amongst its usual causes are androgen level and pre-

sence of female; its function is the contribution it makes

to species reproduction.

In traditional discussions of the child's tie to his mother

causation and function have not been clearly distinguished. As

a result there is no systematic consideration of what the tie's

function may be. Those who hold that the tie is a result of a

secondary drive derived from hunger seem to assume that the

tie is of use because it keeps the infant close to his food supply,

though this is not discussed.
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Though it might easily be supposed that Freud also held that

the function of a child's tie to his mother is mainly to ensure

food supply, Freud's position is in fact a little different. In his

first systematic discussion of the problem (Inhibitions, Symp-
toms and Anxiety, 1926) he argues as follows: the basic danger

confronting an infant is that his psychical apparatus may be

thrown out of order by the presence of excessive stimulation

arising from unsatisfied physiological need. This danger the

infant is helpless to deal with alone. Mother, however, can put

an end to that danger. Consequently, the infant, knowing from
'experience that she satisfies all its needs without delay' . . .

'wants to perceive the presence of its mother'. The conclusion of

this argument appears to be that the function fulfilled by the

secondary drive that ties the infant to mother is, by ensuring

mother's presence, that of preventftig the psychical apparatus

from becoming deranged 'by an accumulation of amounts of

stimulation which require to be disposed of (S.E., 20, p. 137).

On this view, food is of importance because it helps to dispose

of excessive amounts of stimulation.

Since all the evidence suggests that, in whatever form it is

held, the secondary drive theory of the child's tie is mistaken

and that, even in mammals, food plays only a marginal part

in the development and maintenance of attachment behaviour,

the function of the child's tie to his mother must be considered

afresh.

A view I have already proposed is that the function of attach-

ment behaviour is protection from predators (Bowlby, 1964).6

Another theory has also been advanced in recent years, namely,

that it affords opportunity for the infant to learn from mother

various activities necessary for survival. The latter suggestion is

sometimes put forward in discussion and seems to be implied

in a paper by Murphy (1964).
7

Now these two suggestions do not contradict one another.

Not only that: each is very plausible. If there are predators

6. This hypothesis has also been advanced by King (1966).

7. Murphy writes: '. . . the mother not only meets nutritional and other

bodily needs . . . but also supports the development of the specific ego

functions . .

.'

274



Nature and Function of Attachment Behaviour

about, an infant's attachment behaviour no doubt contributes

to its safety. In the company of mother, moreover, an infant

is in a good position to learn activities and other things useful

for its survival. Since each of these outcomes is a consequence

of attachment behaviour, and a beneficial consequence at that,

why cannot we agree that both of them are probably functions?

To settle the matter in that way, however, is to evade a

problem. As was discussed in Chapter 8, the biological function

of a particular bit of behaviour is not any favourable conse-

quence that its performance may have. Biological function is

defined more narrowly: it is that consequence that in the

course of evolution has led the behaviour in question to be-

come incorporated into the biological equipment of a species.

Such incorporation occurs as a result of some advantage (in

terms of survival and differential breeding success) that the be-

haviour confers on those possessed of it. Because individuals

endowed with a ready ability to develop the behaviour in ques-

tion leave more progeny than do those deficient in it and be-

cause, through heredity, their progeny are likely to be well

endowed too, there comes a time when virtually all members

of the species (or of some population of it) are well endowed

with ability to develop the behaviour. In order to determine the

biological function of that behaviour the question to be

answered is : precisely what advantage does the behaviour be-

ing considered confer on individuals endowed with ability to

develop it that leads them to achieve greater breeding success

than is achieved by those who are deficient in that ability?

In the case of attachment behaviour there is too little evid-

ence for anyone to be sure. What, then, are the arguments in

favour of and against each suggestion?

The suggestion that the crucial advantage of attachment

behaviour is that it affords opportunity for the infant to learn

from mother various activities necessary for survival seems

promising at first sight. The young of advanced species, especi-

ally mammals, are born with a plastic behavioural equipment.

During development this equipment is greatly elaborated by

processes of learning and much that is learned derives from
imitating what mother does and from directing behaviour to-
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wards the same objects, e.g. food substances, that mother

directs her behaviour towards. There is thus no doubt that one

consequence of a young mammal's remaining in proximity to

mother is that it has ample opportunity to learn useful things

from her.

Yet there are two reasons that make it unlikely that this is

the essential advantage we are seeking. First, why should

attachment behaviour persist into adult life long after learning

is complete, as it does in many mammalian species? And why,

moreover, should it be especially persistent in females?

Second, why should attachment behaviour be elicited at such

high intensity when an animal is alarmed? A theory of func-

tion that picks out the opportunity to learn seems to have no

answer to these questions.

The suggestion that the cardinal advantage conferred on an

animal by attachment behaviour is protection from predators

introduces a line of reasoning that, familiar to all field natural-

ists, remains almost unknown to psychologists and psycho-

analysts. Yet there can be no doubt that for animals of all

species the danger of death from attack is fully as great as the

danger of death from starvation. All animals are predators

either of vegetable or of animal life, or of both. To survive,

therefore, animals of every species must succeed in obtaining

their own food supply and in breeding without, or at least

before, becoming part of the food supply of an animal of some

other species. Thus behavioural equipment that protects from

predators is of an importance co-equal to that of equipment

that leads to nutrition or reproduction. All too often this ele-

mentary fact of nature is forgotten in a laboratory or an urban

environment.

That protection from predators is by far the most likely

function of attachment behaviour is supported by three main

facts. First, there is good evidence, derived from observations

of many species of bird and mammal, that an isolated animal

is much more likely to be attacked and seized by a predator

than is an animal that stays bunched together with others of

its kind. Secondly, attachment behaviour is elicited particularly

easily and intensely in animals which, by reason of age, size, or

276



Nature and Function of Attachment Behaviour

condition, are especially vulnerable to predators, for example

the young, pregnant females, the sick. Thirdly, attachment be-

haviour is always elicited at high intensity in situations of

alarm, which are commonly situations when a predator is

either sensed or suspected. No other theory fits these facts.

The paradoxical finding that the more punishment a juvenile

receives the stronger becomes its attachment to the punishing

figure, very difficult to explain on any other theory, is com-

patible with the view that the function of attachment behaviour

is protection from predators. This is shown by the important

observation that when a dominant male senses a predator or

other danger he commonly threatens or even attacks a juvenile

that unwarily approaches the danger spot (Hall and DeVore,

1965; Kawamura, 1963). The dominant male's behaviour, by

frightening the juvenile, elicits the juvenile's attachment be-

haviour. As a result the juvenile seeks the proximity of an adult

animal, as often as not that of the very male that frightened it;

and by so doing the juvenile also removes itself from the

danger.8

Though these arguments carry great weight, a measure of

doubt may seem to be cast on their validity by the field studies

of sub-human primates. Only very occasionally have attacks

on monkeys been observed, and on chimpanzees or gorillas

none at all. Indeed, it is even suggested that these two species

of great ape live in a garden of Eden immune from enemies.

Whether this is really so remains uncertain. Washburn and his

colleagues question it. In a discussion of the problem (Wash-

burn, Jay, and Lancaster, 1965) they write

:

The whole matter of predator-prey relations among primates has

been difficult to study. Rare events, such as an attack by an eagle

(Haddow, 1952 . . .) may be very important in the survival of pri-

8. Kummer describes the behaviour of young monkeys that have left

mother but are not yet mature. When severely threatened by an adult of its

group a young monkey always seeks out the highest ranking animal avail-

able, usually a dominant male. Since this same animal is usually the one that

threatened in the first place, it frequently happens that the animal that the

juvenile approaches is the very animal that itself was the cause of its fear

(quoted by Chance, 1959).
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mates, but such attacks are seldom observed because the presence

of the human observer disturbs either the predator or the prey. We
think that the present de-emphasis of the importance of predation

on primates arises from these difficulties of observation and from
the fact that even today most of the studies of free-ranging primates

are made in areas where predators have been reduced or eliminated

by man. Most predators are active at night, and there is still no
adequate study of the nocturnal behaviour of any monkey or ape.9

There the matter must be left. All in all, it is held, of the

various suggestions advanced for the function of attachment

behaviour, protection from predators seems by far the most

likely. In what follows it is the function that is assumed.

A note on terminology : 'dependence'

It will be noticed that in this account the terms 'dependence'

and 'dependency' are avoided, although they have for long

been in common use by psychoanalysts and also by psycho-

logists who favour a theory of secondary drive.The terms derive

from the idea that a child becomes linked to his mother be-

cause he is dependent on her as the source of physiological

gratification. Apart, however, from their deriving from a

theory that is almost certainly false, there are other strong

reasons for not using these terms.

The fact is that to be dependent on a mother-figure and to

be attached to her are very different things. Thus, in the early

weeks of life an infant is undoubtedly dependenfon his mother's

ministrations, but he is not yet attached to her. Conversely, a

child of two or three years who is being looked after by

strangers may show the clearest evidence that he continues to

9. In discussing further the methodological problems of measuring preda-

tion on primates, Washburn (1968) concludes that the only effective way of

measuring it is to study the behaviour of potential predators. Thus, despite

extensive field studies of langur monkeys, no observer has ever reported an

attack on them by leopards. Nevertheless, a recent study by Schaller (1967)

shows that 27 per cent of leopard scats contain evidence of the leopards'

having eaten these monkeys. The recent evidence that predation is a major

factor in determining both the morphology and the behaviour of primates is

also discussed by Washburn.
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be strongly attached to his mother though he is not at that time

dependent on her.

Logically, the word 'dependence' refers to the extent to which

one individual relies on another for his existence, and so has a

functional reference; whereas attachment as used here refers to

a form of behaviour and is purely descriptive. As a conse-

quence of these different meanings, we find that, whereas de-

pendence is maximum at birth and diminishes more or less

steadily until maturity is reached, attachment is altogether

absent at birth and is not strongly in evidence until after

an infant is past six months. The words are far from synony-

mous.

Despite these logical handicaps it might still be argued that

a term like 'dependency behaviour' could continue to be em-

ployed in place of 'attachment behaviour', if only because so

many psychologists are accustomed to the term dependency.

But there is another reason for not using it even more

weighty than that already given. It is that the value implica-

tions of the term 'dependency' are the exact opposite of those

that the term 'attachment' not only conveys but is intended to

convey.

A common judgement is that for a person to be dependent is

less good than for him to be independent: in fact, to call

someone dependent in his personal relations is usually rather

disparaging. But to call someone attached is far from disparag-

ing. On the contrary, for members of a family to be attached

to one another is regarded by many as admirable. Conversely,

for a person to be detached in his personal relations is com-

monly regarded as less than admirable. Thus, whereas de-

pendency in personal relations is a condition to be avoided or

left behind, attachment is often a condition to be cherished.

For these reasons, it is contended, nothing but confusion

can result from the continued use of the terms 'dependence'

and 'dependency need' when what is referred to is behaviour

that maintains proximity. It is not without interest that, despite

their adherence to the theory of secondary drive, both Sigmund
Freud and Anna Freud nonetheless employ the term 'attach-

ment' (Freud, 1931; Burlingham and Freud, 1944).
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Other terms that have been used are 'cathexis of object' and

"affiliation'.

'Cathexis' has two drawbacks. The first and principal one is

that it derives from Freud's energy theory, the difficulties of

which are discussed in Chapter 1 . A subsidiary difficulty is that

it does not permit of discussion of the differences between an

object towards which attachment behaviour is directed and one

towards which sexual behaviour is directed, a matter discussed

later in this chapter.

'Affiliation' was introduced by Murray (1938): 'Under this

heading are classed all manifestations of friendliness and

goodwill, of the desire to do things in company with others.'

As such it is a much broader concept than attachment and is

not intended to cover behaviour that is directed towards one or

a few particular figures, which is the hallmark of attachment

behaviour. Murray himself recognizes this difference by post-

ulating an additional need - 'succorance'. In the Murray

schema dependency is regarded as resulting from a fusion of

affiliation and succorance.

Another drawback of 'affiliation' is that it is conceptualized

in terms of 'needs', the ambiguities of which are discussed in

Chapter 8. Since the term continues to be used in Murray's

original sense (e.g. Schachter, 1959), it is clearly unsuitable as

an alternative for attachment.

Attachment and other systems of social behaviour

In this chapter and the preceding one the child's tie to his

mother has been discussed without any reference to sexual or

any other sort of social behaviour. Instead, attachment is pre-

sented as a system of behaviour having its own form of in-

ternal organization and serving its own function. Moreover,

in so far as sexual behaviour has been discussed at all (see

Chapter 10) it has been referred to as a system of behaviour

distinct from attachment behaviour, and one having a different

ontogeny and, of course, a different function. Does this mean,

it may be asked, that in the new schema no links between
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attachment and sex are thought to exist? If so, does not this

ignore one of Freud's greatest contributions?

The brief answer to these questions is that, although re-

garded as distinct behavioural systems, attachment behaviour

and sexual behaviour are believed to have unusually close

linkages. The new schema, therefore, clearly recognizing the

clinical phenomena to account for which Freud's theory was

advanced, offers different explanations of them.

Some parts of Freud's theories regarding infantile sexuality

were advanced to account for the finding that established sexual

perversions usually (probably always) originate during child-

hood. In Chapter 10 reference is made to a number of develop-

mental processes now known to be common in young animals

that, should they go awry, could well lead to an atypical

development of the organization of sexual behaviour, and so

may well be responsible for abnormal development in man.

Other parts of psychoanalytic theorizing about infantile

sexuality have been advanced to explain the finding that the

form taken by an individual's sexual behaviour when he is

adult is much influenced by the form taken by that individual's

behaviour towards mother and/or father when he is young. In

traditional psychoanalytic theory the existence of such a link-

age is accounted for on the grounds that the two forms of be-

haviour, infantile and adult, are simply the different expressions

of a single libidinal force. On this view, linkage and influence

are taken for granted; what needs explanation is the differences

between the two forms of behaviour. In the new theory, by

contrast, it is the differences between the two forms of be-

haviour that are taken for granted, and what needs explana-

tion is the linkage between them.

There are three main reasons why it is held wise to keep

attachment behaviour and sexual behaviour conceptually dis-

tinct. The first is that the activations of the two systems vary

independently of one another. The second is that the class of

objects towards which each is directed may be quite different.

A third is that sensitive phases in the development of each are

likely to occur at different ages. Let us consider the reasons

serially.
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Fully functional attachment behaviour always matures early

in the life-cycle and is soon active at intense levels; whereas, in

adulthood, attachment behaviour is usually active at lower

levels of intensity or, in some species, hardly active at all.

Sexual behaviour, by contrast, matures later; and, when seen

in the immature, it is usually only in fragmentary and non-

functional form.

A dramatic example of the distinctive ways in which attach-

ment behaviour and sexual behaviour become active during

the life-cycle is seen in the ungulates. Thus, a lamb follows its

mother when it is young and, if female, continues to do so. As

a result, as already noted, a flock of sheep is made up of lambs

following mothers following grandmothers following great-

grandmothers, etc., so that the flock is led by the oldest ewe of

all. Thus in female sheep, and in females of many related

species, attachment behaviour remains strongly in evidence

from birth until death. Sexual behaviour in these creatures is,

by contrast, episodic. As they approach maturity the young

males leave the female flock and gather in bachelor bands.

Once or twice a year only, at oestrus, the males invade the

female flock and courtship and mating occur. Then the males

leave again and individuals of both sexes resume a sexually

non-active life until the next oestrus season. Thus not only do

the actual patterns of attachment and sexual behaviour differ

but the periods of the life-cycle when they are most active differ

greatly also.

Again, the class of objects towards which these different

patterns of behaviour are directed can in some cases be quite

different. For example, a duckling that has directed all its

attachment behaviour to a man may nonetheless direct all its

sexual behaviour to birds of its own species. The reasons for

this are, first, that the range of stimuli capable of eliciting each

sort of behaviour may be very different and, second, that the

sensitive periods during which the range of each becomes

narrowed may differ as well. In mallard ducks experiment

shows that the sensitive phase for following is the first forty-

eight hours or so of life whereas that for sexual behaviour is

from three to eight weeks (see Chapter 10). Although evidence
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is unsatisfactory for mammals, it seems not unlikely that in

them also the sensitive phase for selection of sexual figure is

later than that for selection of attachment-figure. In man the

reports of patients regarding the selection of a fetish seem

often to centre on a period around the third birthday, namely

at least two years later than the sensitive phase for selection of

an attachment-figure.

Whether that is so or not, experimental work with sub-

human primates has led Harlow to the firm conclusion that in

them as in other species attachment behaviour and sexual be-

haviour are best regarded as distinct systems.

In a recent review of their work, Harlow and Harlow (1965)

distinguish five affectional systems10

which bind together various individuals within a [primate] species

in coordinated and constructive social relations. . . . Each system

develops through its own maturational stages and differs in the

underlying variables which produce and control its particular

response patterns. Typically the maturational stages overlap. . .

.

These five affectional systems, in order of development, are: (l)The

infant-mother affectional system, which binds the infant to the

mother [termed here attachment behaviour]; (2) the mother-infant

or maternal affectional system; (3) the infant-infant, age-mate, or

peer affectional system through which infants and children inter-

relate . . . and develop persisting affection for each other; (4) the

sexual and heterosexual affectional system, culminating in adole-

scent sexuality and finally in those adult behaviours leading to

procreation; and (5) the paternal affectional system, broadly defined

in terms of positive responsiveness of adult males toward infants,

juveniles, and other members of their particular social groups.

The reasons given by the Harlows for distinguishing these

systems from each other are, it will be noted, the same as those

already given here, namely that 'Each system develops through

its_own maturational stages and differs in the underlying

variables which produce and control its particular response

10. In the terminology used in this book each affectional system is an

integrate of behavioural systems mediating socially directed instinctive

behaviour of a particular kind.
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patterns'. The experimental evidence that leads them to these

conclusions is contained in their scientific papers.

Thus there is good evidence that in primates as well as in

other orders and classes of animal the properties of attachment

behaviour and of sexual behaviour are distinct; nor is there

reason to suppose that man is any exception. Nevertheless, dis-

tinct though the two systems are, there is good evidence also

that they are apt to impinge on each other and to influence the

development of each other. This occurs in other species as well

as in man.

Attachment behaviour is made up of a number of com-

ponent patterns and the same is true of sexual behaviour. Some
components are shared. They are thus seen as elements in both

sorts of behaviour, though usually more typically in one than

in the other. For example, movements seen typically during

courtship in some species of duck are seen also in newly

hatched ducklings, in which case the movements are directed

towards whatever object elicits their following response

(Fabricius, 1962). In man, clinging and kissing are examples of

patterns common to both types of behaviour.

Other evidence of a linkage between attachment behaviour

and sexual behaviour is reported by Andrew (1964). Young

male birds of several species and also young male guinea-pigs,

when treated with testosterone to accelerate sexual develop-

ment, show sexual behaviour towards any object on which their

attachment behaviour is already imprinted. Control animals

similarly injected but not yet imprinted show no sexual be-

haviour when presented with similar objects. A likely explana-

tion is that in these species attachment behaviour and sexual

behaviour share certain eliciting and controlling mechanisms.

It may in fact be that not only do attachment and sexual

behaviour share certain components and causal mechanisms

but that parental behaviour shares some of them as well. An
example, cited earlier, of overlap between sexual behaviour and

parental behaviour in birds is courtship feeding, in which the

cock treats the hen in the same way as both treat young, whilst

the hen begs from the cock with a posture used otherwise only

by young begging food from parents (Hinde, 1966).
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In man, overlaps between attachment behaviour, parental

behaviour, and sexual behaviour are commonplace. For ex-

ample, it is not uncommon for one individual to treat a sexual

partner as though the partner were a parent, and the partner

may reciprocate by adopting a parental attitude in return. A
possible, indeed probable, explanation of the behaviour of the

partner who takes the juvenile role is that, in that partner, not

only has attachment behaviour persisted into adult life, which

is usual, but it has, for some reason, continued to be almost as

readily elicited as it is in a young child, which is not usual.

Plainly a great research effort is required to unravel all

these overlaps and the influences of one class of behaviour on

another. Enough has been said, it is hoped, to show that recog-

nition of attachment behaviour, sexual behaviour, and parental

behaviour as distinct systems in no way imperils the fruits of

psychoanalytic insight.
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Chapter 13

A Control Systems Approach to

Attachment Behaviour

They must go free

Like fishes in the sea

Or starlings in the skies

Whilst you remain

The shore where casually they come again.

FRANCES CORNFORD

i

Introduction

For a secondary drive type of theory the facts of attachment

behaviour prove awkward and obdurate. For a control type of

theory, by contrast, they present an interesting challenge. Once
an approach of this sort is brought to bear, indeed, the broad

outlines of possible solutions are not too difficult to see.

In Chapter 5 it was pointed out that much instinctive be-

haviour maintains an animal for long periods of time in a cer-

tain sort of relationship to certain features of the environment.

Examples are brooding behaviour, which results in the main-

tenance of proximity to eggs and nest over a period of weeks,

and territorial behaviour, which results in the maintenance of

location within a certain bit of the environment over months

and sometimes over years. It was pointed out also that be-

haviour having this kind of predictable outcome could be

organized on less or on more sophisticated lines. A less sophis-

ticated version, for example, could be organized so that move-

ment towards a specified goal-object would become increas-

ingly probable the greater the distance from the goal-object. A
main proposition of this chapter is that attachment behaviour

is organized in this kind of way.

The above formulation is, of course, no more than the bare

bones of the theory to be proposed. To account for the behav-

iour that is actually seen much elaboration is required. In the

first place, the intensity with which attachment behaviour is
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shown by a young child varies not only from day to day but

from hour to hour and from minute to minute; thus it is

necessary to examine the conditions that activate and terminate

attachment behaviour, or that alter the intensity at which it is

activated. Secondly, great changes occur during the course of

infancy and childhood in the way in which the different systems

mediating attachment behaviour are organized. Before these

matters are discussed, however, the role of the mother as part-

ner must be considered. For not only may increased distance be

caused by movement either of mother or of child, but decreased

distance likewise can result from movement of either of the two

parties.

The roles of child and of mother in

mother-child interaction

Interaction a Resultant of Several Classes of Behaviour

Anyone who observes how a mother and her one- or two-

year-old child behave over a period of time will see that each

exhibits very many different patterns. Whilst some of the be-

haviour of each partner has the effect of increasing or main-

taining proximity between the pair, much of it is of a com-

pletely other sort. Some is irrelevant to the question of prox-

imity : mother cooks or sews; child plays with a ball or emp-

ties mother's handbag. Other behaviour is antithetic to main-

tenance of proximity: mother goes to another room or child

leaves to climb the stairs. Other behaviour again may be a

negation of proximity-seeking : on occasion, usually rare, either

mother or child may feel so provoked and angry as to act in

a way that increases distance from the other. Maintenance

of proximity, therefore, is only one of many outcomes that the

behaviour of the two partners may have.

Nevertheless it is most unlikely that on an ordinary day dis-

tance between the two will ever exceed a certain maximum.
Whenever it does so, either one or other member of the pair

is likely soon to act in such a way that distance is reduced. On
some occasions it is mother who takes the initiative - she calls,
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or goes to see where the child has got to; on others the child

may take the initiative either by scampering back to mother or

by crying.

Thus there is a dynamic equilibrium between the mother-

child pair. Despite much irrelevant behaviour by each, and

some competing and some incompatible or contrary behaviour,

distance between them is as a rule maintained within certain

stable limits. To understand how this comes about it is useful

to regard the spatial relationship between the two as the re-

sultant of behaviour of the following four classes

:

a. the child's attachment behaviour;

b. behaviour of the child that is antithetic to attachment,

notably exploratory behaviour and play;

c. the mother's caretaking behaviour;

d. behaviour of the mother that is antithetic to parental care.

Forms of behaviour classified in (a) or in (c) are homogeneous
in regard to function; those classified in (b) or in (d) are

heterogeneous.

Behaviour of each of these four classes varies greatly in

intensity from moment to moment, and behaviour of any one

class may for a time be absent altogether. Each class of be-

haviour, moreover, is likely to be affected by the presence or

absence of the others, because the consequences of behaviour

of any one class are likely either to elicit or to inhibit behav-

iour of the other three classes. Thus, when mother is called

away a child's attachment behaviour is likely to be elicited and

his exploratory behaviour inhibited; conversely, when a child

explores too far, a mother's care behaviour is likely to be

elicited and whatever else she is doing to be inhibited. In

a happy couple these four classes of behaviour occur and

progress together in harmony. But risk of conflict is ever-

present.

This analysis shows that a child's attachment behaviour is

one class only of four separate classes of behaviour - two

intrinsic to the child and two to the mother - that go to make
up mother-child interaction. Before discussing attachment be-

haviour further it is useful to consider briefly each of the other

three classes. We begin with that class of behaviour which, by
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taking a child away from his mother, is the very antithesis of

attachment behaviour.

Exploratory Behaviour and Play

During the past decade a view long held by Piaget has become

widely accepted: exploration and investigation constitute a

class of behaviour that is as distinct and important as are such

recognized classes as feeding and mating.

Exploratory behaviour takes three main forms: first, an

orienting response of head and body that brings sense organs

into a better position for sampling the stimulus object and

alerts musculature and the cardiovascular system for ready

action; secondly, bodily approach to the stimulus object,

which enables all the sense organs to obtain more and better

information about it; thirdly, investigation of the object by

manipulating it or experimenting with it in other ways. Such be-

haviour is common in all species of bird and mammal and

especially so in certain species, notably the crows among

birds, and the primates among mammals. Young creatures

show more of it than do older ones. 1

Exploratory behaviour is elicited typically by stimuli that

are novel and /or complex, characteristics that often go to-

gether. Any novel object left in the cage of an animal, be it

monkey, rat or rhinoceros, sooner or later is inspected and

investigated. After a time interest wanes : 'the novelty has worn

off.' But each new object presented arouses fresh interest, and

so does an old one introduced again after an interval.

An animal may work for long periods pushing levers or

opening shutters when the reward of its labours is no more
than a novel object to play with or a novel scene to look at.

Food is unnecessary. Furthermore, when both food and some-

thing novel are present together, exploration of the novel

usually takes precedence over feeding - even when the animal

is hungry.

1. A useful review of empirical work on exploratory behaviour in animals

and man is to be found in Chapters 4, 5, and 6 of Berlyne's Conflict,

Arousal and Curiosity (1960). See also FlavelFs The Developmental Psycho-

logy of Jean Piaget (1963).
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Humans, especially young ones, behave in the same way.

Every mother knows that a baby loves to watch a changing

scene and, as Rheingold (1963a) has shown experimentally, a

baby even as young as four months soon learns to touch re-

peatedly a little ball when the consequence of doing so is a

brief movie-show. Every mother knows also that a baby will

at once cease eating when something or someone new enters

his range of vision. Such is the effect of novelty on a human
child, indeed, that the phrase 'like a child with a new toy' has

come to express the epitome of concentrated absorption in

some one item of the environment.

Exploratory behaviour is thus no appendage of feeding be-

haviour or of sexual behaviour. Instead, it is a class of behav-

iour in its own right. It is best conceived as mediated by a set of

behavioural systems evolved for the special function of ex-

tracting information from the environment. Like other be-

havourial systems, these systems are activated by stimuli that

have certain characteristic properties and are terminated by

stimuli that have other characteristic properties. In this case

activation results from novelty and termination from familiar-

ity. It is the special property of exploratory behaviour that it

transforms the novel into the familiar and by this process turns

an activating stimulus into a terminating one.

A paradoxical feature of exploratory behaviour is that

almost the very same properties that elicit exploration elicit

alarm and withdrawal also. Because of this, an interested ap-

proach and an alarmed withdrawal are often shown by an

animal or child either simultaneously or in rapid succession.

As a rule the balance between the two shifts from alarm to

interest. At first, something wholly strange elicits only with-

drawal. Next comes inspection from a distance - often intense

and prolonged. Then, sooner or later, provided the object re-

mains stationary and emits no startling sounds or sights, the

object is likely to be approached and explored - at first

cautiously, later with more confidence. In most creatures such

a process is greatly speeded up in the presence of a friend; and

in a young creature especially it is notably accelerated by the

presence of mother.
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Play with peers seems to begin as an extension of exploration

and play with inanimate objects. What Harlow and Harlow

(1965) write of young monkeys probably applies equally to

human children

:

The variables that elicit object exploration and social exploration

are doubtless similar in kind. . . Mobile physical objects afford a

monkey an opportunity for interactive responsiveness, but no mobile

object can give to an infant primate the enormous opportunity for

stimulative feedback that can be achieved by contact with a social

partner or partners. . . The stage of play probably starts as indi-

vidual activity involving very complex use of physical objects. . .

.

These individual play patterns ... are undoubtedly the precursors

of the multiple and complex interactive play responses that subse-

quently appear.

Through taking him away from mother, a child's exploratory

behaviour and play are antithetic to his attachment behaviour.

Conversely, by taking a mother towards her child, a mother's

maternal behaviour is reciprocal to his attachment behaviour.

Maternal Caretaking

In all mammals, including man, maternal behaviour is of more

than one kind. In a number of species it is useful to distinguish,

as a start, nursing, nest-building, and retrieving. Each kind is

vital if young are to survive, but for present purposes retrieving

is the one of special interest.

Retrieving can be defined as any behaviour of a parent a

predictable outcome of which is that the young are brought

either into the nest or close to mother, or both. Whereas

rodents and carnivores use mouth, primates use hands and

arms. In addition, animals of most species use a characteristic

call - often a rather soft, low note - that by eliciting attach-

ment behaviour has the effect of bringing young towards

them.2

In humans, retrieval behaviour has been included under

many heads: 'mothering', 'maternal care', and 'nurturance'

are among them. In some contexts the more general term

2. For a review of maternal behaviour in mammals, see Rheingold

(1963b).
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'maternal care' is to be preferred; in others 'retrieval' is better.

In particular, 'retrieval' calls attention to the fact that much
maternal behaviour is concerned with reducing the distance

between infant and mother, and with retaining the infant in

close physical contact with her. This critical fact can easily be

lost to sight when other terms are used.

The retrieving behaviour of a primate mother gathers the

infant into her arms and holds him there. Having a similar

outcome to the attachment behaviour of young, it is probably

best understood in similar terms - namely, as being mediated

by a number of behavioural systems the predictable outcome
of which is maintenance of proximity to the infant. Conditions

that activate and terminate the systems can be studied.

Amongst organismic variables that affect activation, the hor-

mone levels of the mother almost certainly play a part.

Amongst environmental variables are the whereabouts and be-

haviour of the infant : for example, when an infant strays be-

yond a certain distance or when he cries, a mother is likely to

take action. And should she have occasion for alarm or see her

infant carried off by others, she makes the most immediate and

strenuous efforts to recover him. Only when the infant is safely

in her arms does this type of behaviour cease. At other times,

especially when her infant is playing contentedly with other

known individuals in the vicinity, a mother may let things

be. Yet her tendency to retrieve him is not wholly dormant:

she is likely to keep a watchful eye on him and to be alert to

any cry, ready to act at shortest notice.

Just as the predictable outcome of maternal retrieving behav-

iour is similar to that of a child's attachment behaviour, so do

similar processes lead to the selection of the figures towards

whom retrieving behaviour and attachment behaviour are

directed. In the same way that an infant's attachment behav-

iour comes to be directed towards a particular mother-figure,

so does a mother's retrieving behaviour come to be directed

towards a particular infant. Evidence shows that, in all species

of mammal, recognition of the infant occurs within hours or

days of his birth and that, once he is recognized, only that

particular infant is mothered.
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Yet a third respect in which a mother's retrieving behaviour

resembles a child's attachment behaviour is in its biological

function. For a mother to remain in proximity to an infant and

to gather him to her in conditions of alarm clearly serves a

protective function. In the wild the main danger from which

the infant is thus protected is probably that of predators. Other

dangers are those of falling from a height and of drowning.

Whilst maternal retrieving behaviour is to be seen in its most

elementary forms in sub-human species, it is evident also in

human mothers. In primitive societies a mother is likely to

remain very near her infant, and almost always within eyeshot

or earshot of him. The mother's alarm or the infant's distress

will at once elicit action. In more developed communities the

scene becomes more complex, partly because not infrequently

a mother appoints someone to deputize for her for a shorter or

longer part of the day. Even so, most mothers experience a

strong pull to be close to their babies and young children.

Whether they submit to the pull or stand out against it depends

on a hundred variables, personal, cultural, and economic.

Maternal Behaviour Antithetic to Care of Infant

When a mother cares for a child she is always behaving in

many other ways as well. Some of these other ways, while not

inherently incompatible with the giving of care, nevertheless

compete with it in greater or less degree. Other sorts of be-

haviour, however, are the very opposite of care and so are

inherently incompatible with it.

Behaviour that in some degree competes with infant care

includes all the usual household duties. Most of these, how-

ever, can usually be dropped at short notice and so are quite

consistent with mothering. Other activities are less easily

shelved; some of the most intractable are the demands of other

family members, especially of husband and other young child-

ren. Inevitably, therefore, a mother experiences conflict, and

her care of the baby may suffer.

Nonetheless a mother's activities that merely compete for

time and energy with her caring for a child are in a quite

different category from behaviour that is inherently incom-
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patible with care. Such are dislike of contact with the infant,

or dislike of his screaming, either of which may lead a mother
to withdraw from him. In an ordinary mother, withdrawing

behaviour, though occurring on occasion, is likely to be neither

frequent nor prolonged, and is quickly replaced by care be-

haviour when events require it. In an emotionally disturbed

mother, on the other hand, it may interfere greatly with

care.

Thus, just as an infant's attachment behaviour is counter-

balanced by his exploratory behaviour and play, so a mother's

retrieving behaviour is counterbalanced by a number of com-
peting and a few incompatible activities.

This completes a brief review of some of the several classes

of behaviour of child and mother that, in concert with the

child's attachment behaviour, go to make up mother-child

interaction.

All such interaction, it is well to remember, is accompanied

by the strongest of feelings and emotions, happy or the reverse.

When interaction between a couple runs smoothly, each party

manifests intense pleasure in the other's company, and especi-

ally in the other's expressions of affection. Conversely, when-

ever interaction results in persistent conflict each party is likely

on occasion to exhibit intense anxiety or unhappiness, especially

when the other is rejecting.

When cast in terms of the theory sketched in Chapter 7 this

amounts to saying that the internal standards against which

the consequences of behaviour are appraised by both mother

and child are such as strongly to favour the development of

attachment: for proximity and affectionate interchange are

appraised and felt as pleasurable by both whereas distance and

expressions of rejection are appraised and felt as disagreeable

or painful by both. For no other behavioural consequences,

perhaps, are standards of appraisal in man more clear-cut from

the start, or more environmentally stable. So stable indeed are

they as a rule that for babies to love mothers and mothers to

love babies is taken for granted as intrinsic to human nature.

As a result, whenever during the development of some indi-
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vidual these standards become markedly different from the

norm, as occasionally they do, all are disposed to judge the

condition as pathological.

Shift in Responsibility for Maintaining Proximity

During the course of infancy and childhood in all higher

primate species responsibility for maintaining proximity be-

tween mother and young shifts progressively from the mother

to the young.

In all these species, man included, initially the infant's at-

tachment behaviour is absent or very inefficient. Either he is

not strong enough to grip or he is not mobile; and, even when

he is mobile, he may stray imprudently far. As a result there is a

phase of infancy during which maintenance of proximity to

mother is achieved mainly by mother's own behaviour. At first

she holds the infant to her, a condition that obtains in sub-

human species and in primitive man alike; in more advanced

human societies this phase is represented by the period during

which a mother lays her baby in a cradle or straps him to a

cradle-board. In either case the mother takes full responsibility

for her infant and she is most unlikely to move far from him

without appointing someone to deputize for her.

The next phase is one in which the infant has become mobile

- in rhesus monkeys after a week or two, in gorilla after a

month or two, and in man from six months forward. In all

these species, though the infant is often showing a very strong

tendency to maintain proximity to his mother-figure, his com-

petence to do so consistently is low. When his mother is

stationary he is inclined not only to explore but to do so with-

out much discrimination or judgement, with the result that he

may go beyond the range acceptable to mother. When his

mother is walking along his capacity to follow her is still

woefully inadequate. Hence, during this phase also, proximity

is maintained by the behaviour of the mother as much as, or

more than, by that of the infant. In man this phase continues

until about the end of the third year. Throughout these two

and a half years (six months to third birthday) attachment be-

haviour, though strong, is not consistently efficient.
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In the subsequent phase the balance shifts. By now the

infant's attachment behaviour is becoming much more effic-

ient and his judgement of when proximity is essential and when
not is improved; proximity is then maintained as much by him

as by mother. At times, indeed, mother may rebuff him and en-

courage him to stay further from her. Yet should mother

become alarmed the first thing she does is to seek her child and

clutch him to her. And whenever the pair are in strange sur-

roundings mother keeps a close eye on child to make sure he

is not imprudently curious. In man this transitional phase lasts

many years, the length of time depending on the conditions in

which the family is living. In modern urban society, for in-

stance, few children are allowed to go far from home on their

own until they are ten years old.

Imperceptibly this transitional phase passes into a final phase

in which mother increasingly leaves maintenance of proximity

almost entirely to the growing juvenile. Thenceforward, except

in conditions of emergency, she plays only a minor role.

Forms of behaviour mediating attachment

and their organization

In man attachment is mediated by several different sorts of

behaviour of which the most obvious are crying and calling,

babbling and smiling, clinging, non-nutritional sucking, and

locomotion as used in approach, following, and seeking. From

an early phase of development each sort has proximity to

mother as a predictable outcome. Later, each becomes organ-

ized within one or more superordinate and often goal-corrected

systems.

All forms of attachment behaviour tend to be directed to-

wards a particular object in space, usually the special attach-

ment-figure. In order that they should be so directed it is neces-

sary for the infant to orient towards that figure; this he does in

various ways. For example, by the age of six months most

infants are already adept at discriminating mother from other

figures and at tracking her movements visually and aurally.

By these means an infant is kept well informed of mother's
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whereabouts so that whatever form or forms of attachment

behaviour become activated are directed towards her. Orient-

ational behaviour is thus an essential requirement for attach-

ment behaviour (as it is, of course, for very many other sorts

of behaviour).

The more specific forms of behaviour making for attachment

can be grouped into two main classes:

a. signalling behaviour, the effect of which is to bring mother

to child;

b. approach behaviour, the effect of which is to bring child

to mother.

Signalling Behaviour

Crying, smiling, and babbling, and later calling and certain

gestures, are all readily classifiable as social signals, and all

have as a predictable outcome increased proximity of mother

to child. Nevertheless the circumstances in which each kind of

signal is emitted and the effects each has on the different com-

ponents of maternal behaviour are very different. Even a

single form of signalling behaviour, crying, is of several dif-

ferent kinds, each kind being elicited by a different set of con-

ditions and having a rather different effect from the others.

Thus, close examination reveals that the different signalling

components of attachment behaviour are far from being inter-

changeable; rather, each is found to be distinctive and to be

complementary to each of the others.

Crying is elicited by a number of quite different conditions,

and takes one of several different forms.3 Examples are crying

from hunger and crying from pain. Crying from hunger builds

up slowly. When first heard it is of low intensity and arrhythm-

ical; as time passes it becomes louder and rhythmical, an

expiratory cry alternating with an inspiratory whistle. Crying

from pain, on the other hand, is loud from the start. A sudden

long and strong initial cry is followed by a long period of

3. My information derives from Wolff's study of the natural history of

crying in babies in fourteen families (Wolff, 1969) and from personal com-

munications from my colleague, Dr Anthony Ambrose.
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absolute silence, due to apnoea; ultimately this gives way, and

short gasping inhalations alternate with expiratory coughs.

Both sorts of cry are likely to affect a mother's behaviour,

but each is likely to affect it differently. The pain-type of cry,

Wolff found, is among the most powerful of all stimuli for

bringing a mother hurrying to her child. To a cry that starts

at low intensity, on the other hand, her response is likely to be

more leisurely. In the one case she is prepared to take emerg-

ency action on the baby's behalf; in the other to rock him or

to feed him.

Smiling and babbling occur in quite different circumstances

from those in which crying occurs, and have effects of a quite

different sort as well.4

Unlike crying, which is effective from birth onwards, neither

smiling nor babbling is effective in influencing a mother's

behaviour much before four weeks have elapsed. Also unlike

crying, smiling and babbling are elicited when a baby is awake

and content, namely, is not hungry, lonely, or in pain. Finally,

whereas crying leads a mother to take action to protect, feed,

or comfort her baby, smiling and babbling elicit behaviour of

a very different kind. When her baby smiles and babbles a

mother smiles back, 'talks' to him, strokes and pats him, and

perhaps picks hinr up. In all this each partner seems to be

expressing joy in the other's presence and the effect is certainly

one of prolonging their social interaction. It is not easy to find

a term to describe this very important component of maternal

behaviour: perhaps 'maternal loving behaviour' would be

appropriate.

Not only do her infant's smiles have this immediate effect on

a mother's behaviour, but they probably exert a long-term

influence on it as well. Ambrose (1960) has described the

electrifying effects on a mother of seeing her baby's first social

smile, and how it seems to make her thenceforward altogether

more responsive to him. When she is tired and irritated with

her infant, his smile disarms her; when she is feeding or other-

4. For the early development of smiling and babbling, see Wolff (1963).

For a discussion of the effects of smiling on maternal behaviour, see

Ambrose (1960).
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wise caring for him, his smile is a reward and encouragement

to her. In strict scientific terms, her infant's smile so affects a

mother that the future likelihood of her responding to his

signals promptly and in a way favouring his survival is in-

creased. Hearing the contented babbling of her infant prob-

ably has the same long-term effect.

Initially, neither crying, nor smiling, nor babbling is goal-

corrected. Instead, a signal is emitted and either is responded

to by the partner or is not responded to. When it is responded

to by the partner, crying and smiling commonly cease. Thus,

as is well known, a good way to stop a baby crying is to pick

him up and rock him, or perhaps to talk to him. Less well

known is that when a baby is picked up he ceases also to smile

(Ambrose, 1960).

Babbling is organized on rather different lines. Babbling by

a baby usually elicits babbling back by the mother and a more

or less long chain of interchange. Nevertheless, here again,

picking the baby up tends to stop It.

When a signal is not responded to the resulting behaviour

varies. In some instances, for example crying, the signal may
continue to be emitted for a long while. In other instances it

may cease, or else be replaced by a different signal. When, for

example, smiling is not responded to, it does not continue

indefinitely; not infrequently it is replaced by crying. Similarly,

a rather older child who starts by calling for his mother may
change to crying if she does not come.

A very different sort of signal from those so far considered,

and one of considerable interest, is the gesture of raised arms

that can be seen in an infant of about six months 5 when his

mother appears near his cot and that often occurs in the crawl-

ing and toddling child both when he approaches his mother and

when she approaches him. By the mother the gesture is always

interpreted as a wish to be picked up and she usually responds

accordingly.

In form the human gesture of raised arms is strikingly similar

to the monkey movement of stretching arms to grip mother's

5. The first occurrence of this response in a baby may be as early as

fourteen weeks and as late as thirty-seven weeks (Shirley, 1933).
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flanks, which occurs in sub-human primate babies as a part

of the sequence leading to their clinging to mother. It seems

not improbable, therefore, that the arms-raised gesture of

human infants is a homologous movement which has become

ritualized to serve a signal function.

Yet another form of behaviour that seems best understood as

a form of signalling behaviour, but which is goal-corrected

from the start, is that of trying to catch and hold mother's

attention. Amongst the twenty-three infants studied by Shirley

(1933), the first to exhibit this form of behaviour was thirty-

two weeks old, and half were showing it a fortnight later.

The intensity with which babies and young children from

about eight months onwards seek to elicit a parent's attention

and are not content until they have obtained it is well known
and sometimes a source of much irritation. Indeed it is some-

times regarded, in the same way as much other attachment

behaviour, as a tiresome feature of young children and one of

which they need to be cured as soon as possible. Once it is

regarded as an integral part of attachment behaviour, however,

it becomes intelligible, and it can then be looked upon more

sympathetically. In man's environment of evolutionary adapt-

edness it is clearly vital that the mother of a child of under

three or four years' should know exactly where he is and what

he is doing, and be ready to intervene should danger threaten;

for him to keep advertising his whereabouts and activities to

her and to continue doing so until she signals 'message re-

ceived' is therefore adaptive.

Approach Behaviour

The two best-known examples of behaviour that brings infant

to mother and /or keeps him there are, first, approach itself,

including seeking and following, in each case using whatever

means of locomotion are available, and, secondly, clinging. A
third not so readily recognized is non-nutritional sucking or

nipple-grasping.

Approaching mother and following her are usually apparent

as soon as a human child is mobile. Soon, moreover, and com-

monly during the final quarter of the first year, this behaviour
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becomes organized on a goal-corrected basis. This means that

should his mother change her position, the child's own move-

ment changes direction accordingly. Furthermore, once a

child's cognitive apparatus has matured to a condition in which

he can begin to conceive of absent objects and search for them,

a phase which Piaget (1936) holds starts at about nine months,

a child can be expected not only to approach and /or follow a

mother whom he can see or hear but also to seek her in familiar

places when she is absent.

To achieve his set-goal of proximity to mother any and all

locomotory skills at a child's disposal are likely to be called

upon. He will crawl, shuffle, walk, or run. If he is grossly

deficient in locomotory equipment, for example as a result of

thalidomide, he will still achieve his end, even if it means roll-

ing (Decarie, 1969). These observations indicate that the be-

havioural systems concerned not only are goal-corrected but

are organized in terms of a plan : the overall objective is con-

stant; the techniques for obtaining it are flexible.

Though the human infant is much less adept at clinging than

are his monkey cousins, he is nonetheless able to cling even at

birth. And during the next four weeks he can do so with

increasing efficiency. At thirty days of age, McGraw (1943)

found, he can suspend himself by hands from a rod for all of

half a minute. Subsequently, in Western countries, the ability

declines, though this may be in part a result of disuse. After

about eighteen months of age the ability improves again,

though by then it is organized on more sophisticated lines.

Amongst conditions that elicit clinging in a baby during his

early weeks and later are: being naked, e.g. undressed on his

mother's knee, and being subjected to changes of *g', e.g. when
his mother jumps or stumbles.6 Later he clings tightly, especi-

ally when alarmed. For example, at the age of nine months a

baby in a stranger's arms will cling so tightly if she tries to

put him down in a strange setting that it is only with great

difficulty that she can 'peel him off' (Rheingold, personal com-

munication).

6. 1 am indebted to my daughter, Mary, for drawing my attention to the

eliciting properties of nakedness.
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Although at one time it was imagined that the human in-

fant's clinging is a relic of the days when men lived in the trees,

there is no reason to doubt that it is in fact no other than the

human version of the infant clinging found in all monkeys and
apes, and that, less efficiently, it serves the same function. In

terms of its organization, clinging appears initially to be a fairly

simple reflex response. Only later does it become goal-corrected.

Though sucking is usually thought of as a means simply of

ingesting food, it has a further function. All primate infants,

human and sub-human alike, spend a great deal of time grasp-

ing and /or sucking a nipple or nipple-like object, although for

most of that time they are obtaining no food. In human babies

sucking of thumb or comforter is extremely common. In mon-
key babies brought up without a mother it is universal. When
they are brought up with a mother, however, it is the mother's

nipple that young monkeys suck or grasp. As a result, in natural

conditions a principal consequence of non-nutritional sucking

and nipple-grasping is that the infant maintains close contact

with mother. This is emphasized by Hinde, Rowell, and

Spencer-Booth (1964) who point out that, when a rhesus infant

is clinging to its running or climbing mother, it is usually

attached not only by its two hands and its two feet but also by

its mouth, which grasps one or even both nipples - in fact, a

five-point hold. In such circumstances, then, nipple-grasping

fulfils the same function as clinging.

Such observations make it clear that, in primates, nipple-

grasping and sucking have two separate functions, one for

nutrition and a second for attachment. Each of these functions

is of importance in its own right, and to suppose that nutrition

is in some way of primary significance and that attachment is

only secondary would be a mistake. In fact, far more time is

spent in non-nutritional sucking than in nutritional.

In view of the two separate functions of sucking it is not

surprising to discover that the movements used in the two

forms of this behaviour are different, the movements of non-

nutritional sucking being shallower than those of nutritional

sucking, a point to which Rowell (1965) has drawn attention.

In the infant baboon she reared, the two forms of sucking
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were, in fact, especially easily distinguished because nutritional

sucking was always directed towards a feeding-bottle whereas

attachment sucking was directed to a comforter. When hungry,

the baby baboon always sucked the bottle; when alarmed,

always the comforter: 'the food provider had very little value

as a security provider', and of course, vice versa. On sucking

the comforter when it was alarmed, the baby baboon quickly

became relaxed and content.

These findings go far to account for the time spent in non-

nutritional sucking by the human infant. In primitive com-

munities a baby's non-nutritional sucking is usually directed

towards his mother's breast. In other communities it is usually

directed towards a nipple-substitute, thumb or comforter. To-

wards whatever object it is directed, however, the baby able

to engage in non-nutritional sucking is likely to become more

content and relaxed than one not able to. Furthermore, just as

in monkeys, it is especially when he is upset or alarmed that a

human child engages in non-nutritional sucking. Both these

findings are consistent with the conclusions that the non-

nutritional sucking of human infants is an activity in its own
right and separate from nutritional sucking; and that, in

man's environment of evolutionary adaptness, non-nutritional

sucking is an integral part of attachment behaviour and has

proximity to mother as a predictable outcome.

This ends a brief sketch of some of the main forms of behav-

iour that mediate attachment to a mother-figure. In the next

chapters, dealing with ontogeny, these forms and others are

discussed in greater detail.

Intensity of Attachment Behaviour

Because of the many forms and sequences of behaviour that

can mediate attachment no simple scale of intensity exists.

Instead, each form of behaviour mediating attachment can

vary in intensity, and, as overall intensity rises, more and dif-

ferent forms of behaviour may come to be evoked. Thus the

forms of behaviour commonly evoked when overall intensity

of attachment is low are smiling, relaxed locomotion, watch-

ing, and touching. Forms of behaviour likely to be evoked
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when intensity of attachment is high are rapid locomotion and
clinging. Crying is always present when intensity is high, and is

sometimes present also when intensity is low.

Organization of Behavioural Systems Mediating Attachment

In a section of Chapter 5 an account is given of some of the

principles that underlie the different ways in which behavioural

systems can be organized. A basic distinction lies between those

that are goal-corrected and those that are not goal-corrected.

Whilst both sorts, when activated in the environment of evolu-

tionary adaptedness, commonly lead to a specified and predict-

able outcome, they do so in two quite distinct ways. In the case

of a goal-corrected system the predictable outcome follows

activation because the system is so structured that it takes

continuous account of discrepancies between a set-goal and

performance. The peregrine's stoop is an example. In the case

of other systems there is no set-goal and therefore no calcula-

tion of discrepancy. Instead, the predictable outcome is a result

simply of certain actions being performed in a certain sequence

in a certain setting. An example of this type of system is res-

toration of egg to nest by the egg-rolling behaviour of a goose.

In the case of systems mediating attachment, some are or-

ganized as goal-corrected systems and others on simpler lines.

The earliest systems to develop are certainly not goal -corrected,

but later in infancy, especially after the first birthday, goal-

corrected systems come to play an increasing and ultimately a

dominant role.

Let us consider two examples of behavioural systems that

have proximity to mother as a predictable outcome but are

not goal-corrected. When a baby of four months or so sees his

mother after a brief absence he is likely to smile. In response

to this his mother is likely to approach closer, to smile and to

talk to him, and perhaps to pat him or pick him up. Thus a

predictable outcome of a baby's smile is his greater proximity

to mother; but in the achieving of this result there appears to

be no tendency for the smile to vary in a regular way according

to whether mother is seen to be coming or not. Instead, at this

age the baby's smile appears to be a fixed action pattern
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elicited mainly by sight of his mother's face (full face, not

profile), to be intensified by social interaction, and to be ter-

minated when he is picked up.

A second example of a system that when activated com-

monly leads to proximity but is not goal-corrected is crying.

When a young baby cries in his environment of evolutionary

adaptedness, namely within earshot of a responsive mother, a

predictable outcome is that mother goes to him. Here again,

however, in the early months there appears to be no tendency

for the cry to vary according to whether mother is far or near,

or is coming or going, as would occur in a goal-corrected

system.

After about eight months of age, and more especially after

the first birthday, the existence of more sophisticated systems

mediating attachment becomes increasingly evident. Not in-

frequently a child keeps a close eye on his mother, content to

play whilst she is present but insisting on following her when-

ever she moves. In such circumstances the child's behaviour

can be understood by postulating that it is governed by a

system that remains inactive as long as mother is in sight or

in touch but that is apt to become activated when those con-

ditions change. Once it is activated, approach continues, with

appropriate goal-correction, until such time as the child is

again within sight or touch of his mother, whereupon the

system is terminated.

Another type of goal-corrected behaviour mediating attach-

ment is calling. At some time during the second year of life a

child commonly begins calling in a new kind of way for his

mother. Then the way he calls varies according to his estimate

of her whereabouts and current movements, increasing if he

estimates her far away or departing, decreasing if he estimates

her close by or coming to him.

A goal-corrected sequence of behaviour such as locomotion

or calling is not infrequently succeeded by some other form of

attachment behaviour such as an arms-up gesture or a hand-

grasp, the predictable outcome of which is that physical contact

between child and mother ensues. In such a case the succes-

sion appears to be organized as a chain. Only when the dis-
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tance between child and mother has narrowed to be within

certain limits is the second type of movement elicited.

Behaviour typical of two-year-olds in different situations

The particular forms of behaviour mediating attachment and

the particular combinations in which they may be organized

and appear at different ages and in different situations are

almost infinitely variable. Nevertheless, after a certain age, say

fifteen months, certain forms and combinations of behaviour

tend to occur fairly frequently, and certain of them tend

typically to occur when a child is in one of a limited number

of situations. A principal way of defining these situations is in

terms of mother's whereabouts and movements; another way
is in terms of whether the situation in which the child finds

himself is familiar or strange.

In what follows an attempt is made to describe behaviour

typical of a few common situations. In view of the many
variables affecting behaviour, the great variation between dif-

ferent children, and the paucity of careful studies, no more

than a sketch map is possible.

Behaviour when Mother is Present and Stationary

Not infrequently a child of one or two years in a familiar

situation is content for half an hour or more to play and to

explore using his stationary mother as a base. In maintaining

proximity in such situations he relies on orienting towards her,

keeping her whereabouts in mind, and locomotion, Clinging,

sucking, and crying are all absent. Exchange of glances and of

an occasional smile or touch assures each that the other is aware

of his (or her) whereabouts.

Observations of how young children behave whilst with

mother in a secluded part of a park are reported by Anderson.7

Selecting children estimated to be between fifteen months and

two and a half years, whose mothers were sitting quietly allow-

ing them to run about in what was presumably a fairly

7. Anderson, J. W. (1971). 'Attachment Behaviour Out of Doors'. In

Ethological Studies of Human Behaviour, ed. N. Blurton-Jones. Cambridge.

Cambridge University Press.

306



A Control Systems Approach to Attachment Behaviour

familiar place, Anderson noted the movements of each child

relative to mother over a period of fifteen minutes. Of the

thirty-five children observed, twenty-four remained throughout

within a distance of about 200 feet of mother, travelling away
from her and back again without her taking any action to

ensure proximity. Anderson comments on the ability of the

children to remain mother-oriented while establishing a dis-

tance which takes them out of her immediate control. Of the

remaining eleven children, eight sallied further, attracted by

swings or similar interests; in each case mother followed to

escort her child. Only three children had to be retrieved be-

cause they wandered too far or remained out of mother's

sight.

Typically, the mother-oriented children moved either directly

away from mother or directly towards her, moving in short

bouts punctuated constantly by halts. Return towards mother

seemed to be accomplished in longer hops and at a faster rate

than the outward journey. Halts near mother were infrequent

but of relatively long duration; those at a distance were more
frequent and much briefer.

Anderson emphasizes that only very occasionally did the

sallies out or the returns bear any obvious relationship to on-

going events : 'With no evident motive other than a wish to be

on his feet at a distance from her he wriggles free and moves

some paces off, there to stand until the next bout of activity

begins'; as often as not the return journey starts without his

having cast even a glance at his mother. Of forty-nine return

moves made by seven infants, only two seemed to have been

elicited by anything to do with mother: on each occasion she

had been joined by a friend.

Return moves can halt at some distance from mother, within

a few feet of her, or touching her. In about a quarter the child

made contact by climbing on to her lap, leaning against her

knee, or pulling her hand. In just as many he came close but

made no actual contact. In half he halted at a distance.

Neither children nor mothers engaged in vocal communica-
tion with each other except when close together. When more
distant a child vocalized little, and then only to himself.
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Mothers on their part made few efforts to retrieve their child by
calling him, and such efforts as they made were, with rare ex-

ceptions, of no avail.

Though not reported systematically by Anderson, we know
from other sources that, when playing near a stationary

mother, a child often seeks to attract her attention and is dis-

satisfied until he obtains it. In an account of the way in which
children of thirteen months interact with mother within the

home setting, Appell and David (1965) describe one couple

who comparatively rarely came into contact and whose inter-

action was very largely a matter of watching each other. After

recording how mother watched her son and provided him with

many things to play with, they continue

:

Bob himself watches his mother a lot. ... He needs to be looked

at and cannot bear it when mother gets too absorbed in her work.

... He then becomes whiny and frustrated, very much as he does

when his mother goes away . .

.

In contrast to this pair, Appell and David found other couples

who interacted as much by tactile as by visual interchange.

Behaviour when Mother is Present and Moving

There comes a time in a child's life when he is capable of

maintaining proximity to a moving figure by means of goal-

corrected locomotion. This age lies probably around the third

birthday and is therefore considerably later than is commonly
supposed. Though a child of two and a half years may be an

excellent walker and capable of long and weli-oriented excur-

sions whilst mother remains stationary, once she rises to move
he becomes singularly incompetent. This fact of child develop-

ment is little known, and ignorance of it gives rise to much
parental exasperation. Once again it is to Anderson's obser-

vations that we look for detailed information.

As a rule, when a mother of one of the two-year-old children

Anderson was observing rose at the end of the outing, she

signalled to her child. If offered it. he would then willingly

climb into his push-chair. But if mother preferred him to walk,

difficulties quickly arose unless she walked very slowly and held
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his hand. More often than not, Anderson reports, mother lost

patience, lifted her child by his arm and dragged him away.

Were mother to rise unexpectedly without a signal, perhaps

to fetch something, the child was most likely to remain rooted

to the spot where he was standing. If she then wished him to

join her, she needed to be very patient and encouraging; other-

wise he was likely to remain immobile.

Observations by Anderson of a further dozen children of the

same age who were out of a pram and whose mothers were

walking in the park confirmed the extreme inefficiency of their

following behaviour. Again and again a child would stop, often

at some distance from mother, so that over the course of some

five to eight minutes every one of these mothers spent more

time waiting for her child than walking. Eight of the children

wandered off course and had to be retrieved. No less than half

of them were being transported by the time these brief observa-

tions ended, three of them on the initiative of the child and

three on that of the mother.

Anderson's evidence strongly suggests that children of under

about three years are not equipped with efficient goal-corrected

systems that enable them to maintain proximity to a figure

when it is moving, and that up to this age transport by mother

is the arrangement for which man is adapted. This likelihood

is supported by the alacrity with which children of this age

accept the offer of transport, by the contented and efficient way

in which they poise themselves to be carried, and also by the

determined and often abrupt ways they have of demanding it.

Anderson reports how a child walking by his mother's side was

apt suddenly to move round to face her, with arms uplifted.

So sudden was the manoeuvre that it was easy for her to

stumble over him and even to knock him over. The fact that a

child is not discouraged by this untoward result suggests that

the manoeuvre is an instinctive one and is elicited by his seeing

his mother in movement.

Evidence available suggests that, in both developed and

undeveloped communities, whenever parents are going places

children of under three years are almost always transported by

their parents. In Western communities such transport is com-
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monly in some sort of baby carriage; nevertheless, carrying by

a parent is not uncommon. In a study by Rheingold and Keene

(1965), of over five hundred children being carried by adults

(mostly parents) in public places in Washington, D.C., some
89 per cent were under three years of age, distributed fairly

equally between each of the three years. Children who had
passed their third birthday comprised only a small proportion

of those observed being carried : 8 per cent were in their fourth

year and only 2 per cent beyond it.

After about their third birthday, it seems likely, most chil-

dren have become equipped with reasonably efficient goal-

corrected systems that enable them to maintain proximity even

when the parent-figure is moving. Even so, for a couple of years

or more many such children insist on holding a parent's hand

or garment or grasping the handle of a pram. Only after they

have reached and passed their seventh birthday are most chil-

dren likely to forgo holding a parent's hand, but in this as in

all else there are great individual differences.

Behaviour when Mother Departs

After twelve months of age and often before, children com-

monly protest when they see mother depart. The protest may
be anything from a whimper to a full-blooded cry. They often

also attempt to follow her. The exact behaviour shown, how-

ever, depends on very many factors. For example, the younger

the child the more likely is he to cry and the less likely is he to

attempt to follow. Another factor is the way a mother moves

when she departs: a slow quiet withdrawal is likely to elicit

little protest and following, a quick bustling exit loud protest

and strenuous effort to follow. Yet another factor concerns the

familiarity or strangeness of the setting. Left in a familiar

setting a child may be relatively content; left in an unfamiliar

one he is certain either to cry or to attempt to follow.

Seeing mother depart elicits very different behaviour from

simply being alone. Many a child who protests and tries to

follow when he sees his mother depart is quite content to play

on his own in her absence. Because of this a mother learns to

creep away unheard and unseen. Then her child may play for
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periods of up to an hour or two before he exhibits one or an-

other form of attachment behaviour - as a rule either seeking

her or crying, depending on his age and other factors.

Behaviour when Mother Returns

How a child behaves on his mother's return depends on the

length of time she has been absent and on his emotional state

when she reappears.

After a short routine absence, a child is almost certain to

orient towards his mother and approach her. He may smile.

If he is crying he is likely to stop, especially if she picks him up.

When there has been much crying he is likely to clutch her and

to cling tightly when picked up.

After a longer and less routine absence a child may be much
distressed at the time when his mother ultimately returns. In

such a condition he may be less responsive on first seeing her

and may even withdraw. If he is not crying he may remain

silent for a time and then start to cry. Once he is in physical

contact with his mother crying is likely to diminish and finally

to cease. He is then likely to cling tightly and to resist being

put down. There may also be much non-nutritional sucking.

After a separation lasting some days or longer, especially

when it involves strange surroundings, a child's attachment

behaviour is likely to take unusual forms, differing from the

norm either by its excessive strength and intensity or by its

apparent absence.

Whichever of these different ways of responding to mother's

return is shown, some of the behaviour is evidently goal-

corrected whilst other parts of it probably are not.

Activation and termination of systems mediating

attachment behaviour

Observation of any one child during his second and third

years of life, when attachment behaviour is most evident,

shows that such behaviour varies enormously in activation,

form, and intensity. At one moment the child is content to

explore his surroundings, his mother out of sight and
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apparently out of mind; at the next he is searching for her

desperately or bawling for her. One day he is cheerful and

undemanding of his mother; on the next whiny and 'mum-
myish'.

To consider the conditions responsible for such variations in

the attachment behaviour of a single child is, in terms of the

theory advanced, the same as to consider the conditions that

activate and those that terminate the systems mediating such

behaviour.

In this chapter we consider only goal-corrected systems and

the conditions that affect them. A discussion of conditions lead-

ing to the activation and termination of systems that are not

goal-corrected is postponed until the next chapter, when their

ontogeny is considered. Variables that may account for diff-

ences in the behaviour of a single child over months or years

and those that may account for differences between individual

children are discussed briefly in Chapter 16.

The model suggested is a fairly simple start-stop one. As in

the case of most behavioural systems when activated, systems

mediating attachment behaviour can vary in intensity of activa-

tion from low to very high. A principal feature of the model

proposed is that Jhe terminating conditions vary greatly

according to the intensity of activation.8 When systems are in-

tensely active nothing but physical contact with mother herself

will serve to terminate them. When systems are less intensely

active sight of mother or even sound of her may do; and

proximity to some subordinate attachment-figure may then

be sufficient as an alternative to mother. Such variations in

terminating conditions can be said to range from stringent to

relaxed.

Many conditions activate attachment behaviour. The sim-

plest, perhaps, is sheer distance from mother. The part it plays

is shown by Anderson's observations. All but a few of the

children he observed remained within a 200-foot radius of

mother; at that distance they returned to her instead of going

further. Another condition of the same sort may be elapse of

time. Though there are only a few systematic observations

8. 1 am indebted for this suggestion to Professor Robert Hinde.
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relevant to it, ordinary nursery experience suggests elapsed

time may play a part. For example, a two-year-old child con-

tentedly occupied will, as a rule, from time to time check to see

where his mother is. Such checks can be conceived as examples

of attachment behaviour activated periodically and at low

intensity.9

Other conditions well known to activate attachment behav-

iour and to influence the form it takes and the intensity with

which it is exhibited fall under three main heads

:

1

.

Condition of child

:

fatigue

hunger

ill health

pain

cold

2. Whereabouts and behaviour of mother

:

mother absent

mother departing

mother discouraging of proximity

3. Other envirohmental conditions:

occurrence of alarming events

rebuffs by other adults or children.

Let us consider first the effects of those listed in the category

'condition of child'.

Every mother knows that a child who is tired, hungry, cold,

in ill health or in pain is likely to be especially 'mummyish'.

Not only is he reluctant for his mother to be out of sight but

often he demands to sit on her knee or to be carried by her.

At this intensity, attachment behaviour is terminated only by

bodily contact, and any breaking of contact produced by

mother's movements evokes intense attachment behaviour

afresh - crying, following, clinging - until such time as the

two of them are in contact again. When, by contrast, a child is

9. I am indebted for this suggestion to Dr Dorothy Heard, who has

unpublished data pointing in this direction.
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no longer tired, hungry, cold, in ill health or in pain, his be-

haviour is quite different : once again he is content even when
mother is at some distance from him or is perhaps only within

earshot. Thus the effect of these five conditions can be under-

stood in terms of their causing attachment behaviour to be

exhibited at high intensity and thereby causing the terminating

conditions to become correspondingly stringent.

Similar changes occur when a child is alarmed or has re-

ceived a rebuff from another adult or child - conditions cate-

gorized under 'other environmental conditions'.

Events especially likely to alarm a child are, first, those that

lead to a big, especially a sudden, change of stimulus level, such

as bright light, sudden darkness, loud noise; and, secondly,

objects that either are themselves strange or appear in an un-

expected context. Almost always a child of two years or older

much frightened in one of these ways rushes to his mother; in

other words, attachment behaviour is elicited at high intensity

and terminating conditions become correspondingly stringent.

In addition to approach, crying or clinging may be elicited.

When, on the other hand, a child is only a little frightened,

intensity of attachment behaviour is low and terminating con-

ditions remain relaxed. Then he may move to be just a little

nearer his mother, or even may do no more than turn his head,

check his mother's whereabouts and note her expression and

gesture. 10

Finally, the way a mother is herself behaving towards her

child can affect the intensity with which his attachment be-

haviour is shown. Maternal behaviour that commonly elicits it

at high intensity, with correspondingly stringent terminating

conditions, is any that seems to discourage proximity or to

threaten it. When a mother rebuffs her child for wishing to be

near her or to sit on her knee it not infrequently has an effect

10. Rosenthal (1967), in an experiment with little girls aged from three

and a half to four and a half years, found that, when alarmed, her subjects

tended to keep close to whoever was available in the test room (some-

times mother, sometimes a stranger). Thus, mean scores for proximity-

keeping were 50 per cent higher when conditions were alarming than when

conditions were not so. By contrast, the mean scores for seeking attention

and help did not differ for the two situations.
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exactly the opposite of what is intended - he becomes more

clinging than ever. Similarly, when a child suspects his mother

is about to leave him behind, he insists remorselessly on re-

maining by her side. When, on the other hand, a child observes

that his mother is attending to him and is ready to respond

whenever he may desire greater proximity to her, he is likely

to be content and may explore some distance away. Although

such behaviour may appear perverse, it is in fact what is to

be expected on the hypothesis that attachment behaviour fulfils

a protective function. Whenever mother seems unlikely to play

her part in maintaining proximity a child is alerted and by his

own behaviour ensures that proximity is maintained. When, on

the other hand, mother shows herself ready to maintain

proximity her child can relax his own efforts.

In most young children the mere sight of mother holding

another baby in her arms is enough to elicit strong attachment

behaviour. The older child insists on remaining close to his

mother, or on climbing on to her lap. Often he behaves as

though he were a baby. It is possible that this well-known

behaviour is only a special case of a child reacting to mother's

lack of attention and lack of responsiveness to him. The fact,

however, that an older child often reacts in this way even when

his mother makes a point of being attentive and responsive

suggests that more is involved; and the pioneer experiments of

Levy (1937) also indicate that the mere presence of a baby on

mother's lap is sufficient to make an older child more clinging.

Changes with Age

In Chapter 11 it is described how after their third birthday

most children show attachment behaviour less urgently and less

frequently than before, and how this trend continues for some

years, although attachment behaviour never disappears com-

pletely. In terms of the theory proposed these changes can be

understood to come about largely because the behaviour itself

becomes less readily activated and because, in any given con-

ditions, the intensity at which it is activated is lower. As a

result, terminating conditions tend to become more relaxed.

Thus in an older child conditions that would earlier have
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elicited attachment behaviour at high intensity now elicit it at

less intensity; so that, whereas earlier it would have been

terminated only by close bodily contact, now it is terminated,

perhaps, by a light touch or even by a reassuring glance.

What causes attachment behaviour to become less readily

and less intensely activated is not known. Experience no doubt

plays some part : for example, much that was formerly strange

becomes more familiar and consequently less alarming. Yet it

seems unlikely that, in effecting the changes that come with

age, experience is the sole influence. In the case of the major

systems of instinctive behaviour, for example sexual behaviour

and maternal behaviour, changes of endocrine balance are well

known to be of great importance. In the case of attachment

behaviour it seems likely that changes of endocrine balance are

playing a principal role also. Evidence that attachment be-

haviour continues to be rather more easily elicited in females

than in males would, if confirmed, support such a conclusion.

In addition to attachment behaviour's becoming less fre-

quently and less intensely activated, another change that occurs

with age is that attachment behaviour can be terminated by

an increasingly large range of conditions, many of which are

purely symbolic. Thus, photographs, letters, and telephone

conversations can become more or less effective means of 'keep-

ing contact' so long as intensity is not too high.

These and other changes in the form taken by attachment

behaviour are discussed further in the final chapters.

Such, then, is a sketch of a control theory of attachment

behaviour. It is advanced with two purposes in mind. The first

is to demonstrate that a theory of this type is able reasonably

well to encompass what is at present known about attachment

behaviour during the early years of human life. The second is

to encourage research. With a model of this kind, behaviour

can be predicted with some precision and the predictions tested.
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Chapter 14

Beginnings of Attachment Behaviour

Heredity proposes . . . development disposes.

P. B. MEDAWAR (1967)

Phases in the development of attachment

In a given child the complex of behavioural systems mediating

attachment comes into being because in the ordinary family

environment in which the vast majority of children are raised

these systems grow and develop in a certain comparatively

stable way. What do we know of this growth and of the vari-

ables that affect it?

When he is born, an infant is far from being a tabula rasa.

On the contrary, not only is he equipped with a number of

behavioural systems ready to be activated, but each system is

already biased so that it is activated by stimuli falling within

one or more broad ranges, is terminated by stimuli falling with-

in other broad ranges, and is strengthened or weakened by

stimuli of yet other kinds. Amongst these systems there are

already some that provide the building-bricks for the later de-

velopment of attachment. Such, for example, are the primitive

systems that mediate neonatal crying, sucking, clinging, and

orientation. To these are added, only a few weeks later, smiling

and babbling, and some months later still, crawling and walk-

ing.

When first exhibited each of these forms of behaviour is

simply structured. Some of the motor patterns themselves are

organized on lines little more elaborate than those of a fixed

action pattern, and the stimuli that activate and terminate

them are discriminated in only the roughest and readiest of

ways. Even so, some discrimination is present from the start;

and also from the start there is a marked bias to respond in

special ways to several kinds of stimuli that commonly emanate

from a human being - the auditory stimuli arising from a
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human voice, the visual stimuli arising from a human face, and

the tactile and kinaesthetic stimuli arising from human arms

and body. From these small beginnings spring all the highly

discriminating and sophisticated systems that in later infancy

and childhood - indeed for the rest of life - mediate attach-

ment to particular figures.

In Chapter 1 1 a rough sketch is given of the way in which

attachment behaviour develops in the human infant. For pur-

poses of further analysis it is convenient to divide this develop-

ment into a number of phases, though it must be recognized

that there are no sharp boundaries between them. In the fol-

lowing paragraphs four such phases are briefly described;

their fuller discussion forms the substance of this and subse-

quent chapters.

Phase 1: Orientation and Signals without Discrimination of

Figure

During this phase an infant behaves in certain characteristic

ways towards people but his ability to discriminate one person

from another is either absent or extremely limited, e.g. he may
do so by means of auditory stimuli only. The phase lasts from

birth to not less than eight weeks of age, and more usually to

about twelve weeks; it may continue much longer in unfavour-

able conditions.

The ways in which a baby behaves towards any person in

his vicinity include orientation towards that person, tracking

movements of the eyes, grasping and reaching, smiling and

babbling. Often a baby ceases to cry on hearing a voice or see-

ing a face. Each of these sorts of infantile behaviour, by in-

fluencing his companion's behaviour, is likely to increase the

time the baby is in proximity to that companion. After about

twelve weeks the intensity of these friendly responses rises.

Thenceforward he gives 'the full social response in all its

spontaneity, vivacity and delight' (Rheingold, 1961).

Phase 2: Orientation and Signals Directed towards One (or

More) Discriminated Figure(s)

During this phase an infant continues to behave towards
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people in the same friendly way as in Phase 1, but he does so in

more marked fashion towards his mother-figure than towards

others. To auditory stimuli, differential responsiveness is un-

likely to be observed before about four weeks of age, and to

visual stimuli before about ten weeks. In most babies brought

up in families, however, both are plainly evident from twelve

weeks of age onwards. The phase lasts until about six months of

age, or much later according to the circumstances.

Phase 3: Maintenance of Proximity to a Discriminated Figure

by means of Locomotion as well as Signals

During this phase not only is an infant increasingly discrimin-

ating in the way he treats people but his repertoire of responses

extends to include following a departing mother, greeting her

on her return, and using her as a base from which to explore.

Concurrently, the friendly and rather undiscriminating re-

sponses to everyone else wane. Certain other people are

selected to become subsidiary attachment-figures; others are

not so selected. Strangers become treated with increasing

caution, and sooner or later are likely to evoke alarm and with-

drawal.

During this phase some of the systems mediating a child's

behaviour to his mother become organized on a goal-corrected

basis. And then his attachment to his mother-figure is evident

for all to see.

Phase 3 commonly begins between six and seven months of

age but may be delayed until after the first birthday, especially

in infants who have had little contact with a main figure. It

probably continues throughout the second year and into the

third.

Phase 4: Formation of a Goal-corrected Partnership

During Phase 3 proximity to an attachment-figure begins to be

maintained by infant and young child by means of simply

organized goal-corrected systems utilizing a more or less primi-
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tive cognitive map. Within that map the mother-figure herself

comes sooner or later to be conceived as an independent object,

persistent in time and space and moving more or less predict-

ably in a space-time continuum. Even when that concept has

been attained, however, we cannot suppose that a child has any

understanding of what is influencing his mother's movements

to or away from him, or of what measures he can take that will

change her behaviour. That her behaviour is organized about

her own set-goals, which are both numerous and in some degree

conflicting, and that it may be possible to infer what they are

and to act accordingly, are likely to be still far beyond his

competence to grasp.

Sooner or later, however, this changes. By observing her

behaviour and what influences it, a child comes to infer some-

thing of his mother's set-goals and something of the plans she

is adopting to achieve them. From that point onwards his

picture of the world becomes far more sophisticated and his

behaviour is potentially more flexible. To use another language,

it can be said that a child is acquiring insight into his mother's

feelings and motives. Once that is so, the groundwork is laid

for the pair to develop a much more complex relationship with

each other, one that I term a partnership.

This is clearly a new phase. Since I know of no evidence to

guide us, we can only guess at what age it begins. It is difficult

to believe it does so commonly before a child's second birth-

day, and for many children it seems likely to be much nearer

or after their third. The matter is discussed more fully in the

final chapter.

It is of course entirely arbitrary to say by what phase a child

can be said to have become attached. Plainly he is not attached

in Phase 1, whereas equally plainly he is so in Phase 3. Whether

and to what extent a child can be said to be attached during

Phase 2 is a matter of how we define attachment.

In the remainder of this chapter and in the next ones an

attempt is made to describe some of the internal processes and

external conditions that lead the behavioural equipment of an

infant to develop through these successive phases. In tracing
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its growth we shall continually be referring to principles of

ontogeny already set forth in Chapter 10, namely

:

a. a tendency for the range of effective stimuli to become

restricted;

b. a tendency for primitive behavioural systems to become

elaborated and to be superseded by more sophisticated ones;

c. a tendency for behavioural systems to start by being non-

functional and later to become integrated into functional

wholes.

But before embarking on this ontogenetic journey, let us

pause to examine our point of departure, namely the behav-

ioural equipment with which a human infant comes into the

world.

Behavioural equipment of the human neonate

Much nonsense has been written about the behavioural equip-

ment of a human baby during his first months of life. On the

one hand, the neonate has been described as though his reac-

tions were completely undifferentiated and inchoate; on the

other, ideation and behaviour of the kinds that are categorized

here as typical of Phase 4 have been attributed to a small baby.

The capacity to learn with which he has been credited has

varied from virtually none to the equivalent of that of a child

of perhaps three years of age.

No longer is there excuse for these myths. Thanks to the

painstaking research of many devoted workers there is now
available tolerably reliable knowledge of much that was for-

merly only guessed at. The reader wishing to know more is

referred to some invaluable review articles - on the behavioural

equipment of the human infant by Rheingold (1968), on the

capabilities of his eyes and ears by Walters and Parke (1965)

and by Fantz (1965, 1966), and on the learning processes of

which he is capable by Lipsitt (1963, 1966).

Experiment shows that at a baby's birth, or very soon after

it, every sensory system is working. Though in the first three or

four months of life discrimination is still relatively poor it is

much better than has often been supposed. As Rheingold
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remarks: 'Careful probing with improved techniques almost

always yields evidence of keener sensitivity than had been sus-

pected.' Amongst many interesting findings are that from the

first days of life an infant can fixate on light and can track it

briefly, and that within a few weeks he becomes equipped also

with pattern vision. He can distinguish smells, and by three or

four weeks of age shows himself capable of responding dif-

ferentially to several different sounds.

The extent to which an infant is able to discriminate between

stimuli is elucidated by observing whether or not he responds

differently when stimuli are changed. Furthermore, by noting

how he responds to different stimuli it is possible to obtain

valuable information also about an infant's preferences. Thus,

some sounds make him cry whereas others quieten him; to

some things seen he pays much attention and to others far

less. Some tastes elicit sucking and a happy expression, others

aversive movements and a disgusted expression. By means of

these differential responses, it is evident, a child exerts a not

inconsiderable influence over the sensory input he receives,

greatly increasing some sorts and reducing others to zero. Again

and again, it is found, these inbuilt biases favour the develop-

ment of social interaction. The recent findings of Fantz (1965,

1966) in regard to visual perception, and some much earlier

findings of Hetzer and Tudor-Hart (1927), recently elaborated

by Wolff (1963), in regard to auditory perception, are of

especial interest.

In a series of experiments Fantz exposed infants to a great

variety of visual stimuli - coloured and uncoloured, patterned

and unpatterned, solid and flat. At each test the infant was

given a choice of two items to look at and the time he looked

at each was measured. In this way Fantz discovered that as

early as forty-eight hours after birth there is a clear preference

for pattern l as opposed to plain colour and that a schematic

1. It is by no means certain that a neonate can discriminate pattern, since

there is evidence that pattern discrimination is dependent on the neocortex,

which is probably not functional before four to six weeks (Bronson, 1965).

The differential behaviour observed by Fantz may be a result of the neon-

ate's detecting differing amounts of contour.
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drawing of a face is preferred to concentric circles. From two

months onwards solid objects are preferred to flat ones.

In an earlier series of experiments Hetzer and Tudor-Hart

exposed infants to a large variety of sounds - some loud, some

soft; some from a human voice, others from rattles, whistles,

or crockery. From the first days infants responded very dif-

ferently to the loud and the soft sounds. To the loud ones they

flinched and frowned in ways suggestive of displeasure, but to

the soft ones they looked up calmly, slowly stretched their arms

and made sounds suggestive of pleasure. From the third week

onwards the sound of a human voice was responded to in quite

specific ways. When the voice was heard, the infant began to

suck and gurgle and wore an expression suggestive of pleasure.

When the voice ceased the baby started to cry and showed

other signs of displeasure. 2

Thus, owing to the selective sensitivity with which a baby is

born, different sorts of behaviour are elicited by different sorts

of stimuli and much more attention is paid to some parts of the

environment than to other parts. Not only that but, because

the consequences of a piece of behaviour when fed back cen-

trally have differential effects on future behaviour, some sorts

of behavioural sequence are rapidly augmented (reinforced)

whilst other sequences are as rapidly diminished (habituated).

Changes of both these kinds can be demonstrated in infants as

young as two or three days (Lipsitt, 1966), and it is evident that

their effects, accumulating over the early weeks and months of

life, can be far-reaching.

In the past it has been imagined that the main way in which

a baby's behaviour is modified is by his receiving or not re-

ceiving food as a consequence of his behaviour. This pre-

occupation with food as a reward has had two bad effects : it

has led to much speculative theorizing of a sort that is almost

2. Hetzer and Tudor-Hart are inclined to regard these differential res-

ponses to a female voice at three weeks as being due to the baby's having

come to associate the voice with food. This, however, is an unnecessary

assumption. Moreover, it is not supported by their finding that, at the same

age, noises arising from preparation of a feeding-bottle elicit no such special

responses.
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certainly mistaken and, until recently, it has led also to a sad

neglect of all other rewards, some of which are likely to play

a far larger part than food in the development of social attach-

ment. Even in the case of sucking, for which, not surprisingly,

reception of food is shown to act as a reinforcer, it is not the

only consequence that can augment the response: as Lipsitt

(1966) has shown, the shape of the object sucked is also of

importance.

In the rest of this chapter attention is given to the various

forms of behaviour that mediate attachment. First, there is the

infant's perceptual equipment and the way it tends to orient

him towards his mother-figure and thereby enables him to

become familiar with her. Secondly, there is his effector equip-

ment, notably hands and feet, head and mouth, which, when
given a chance, tend to latch him in contact with her. Thirdly,

his signalling equipment, crying and smiling, babbling and

arm gestures, which have so striking an effect on his mother's

movements and treatment of him. In considering each we con-

centrate especially on the course its development takes during

the early months of life, during which an infant is still in the

first phase of the development of attachment, the phase of

'Orientation and signals without discrimination of figure'.

Discussion of factors that are known or suspected to influence

those courses is postponed to a later chapter.

Early responses to people

Orientation

Newborns do not respond to people as people. Nevertheless,

as we have seen, their perceptual equipment is well designed to

pick up and process stimuli emanating from people and their

reactive equipment is biased to respond to such stimuli in

certain typical ways. Very frequently, it is found, babies be-

have in such a way that they maximize the kinds of stimuli that

emanate from humans. Examples already given include a tend-

ency to look at pattern, or at least contour, especially when it

resembles a human face, and a tendency to listen to a human
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voice, especially a female one, and to cry when it ceases. An-

other bias, present from very early days, is a tendency to look

at anything that moves in preference to something static.

Not only are babies biased to behave in special ways towards

humans but mothers also are biased to behave in special ways

towards babies. By bringing her baby into a face-to-face orien-

tation to herself a mother gives him opportunity to look at her.

By cradling him to herself in a ventro-ventral position she is

likely to elicit reflex responses that not only orient him more

precisely to her but also give him the chance to use mouth,

hands, and feet to grasp parts of her. And the more each ex-

periences the other in these interactions the stronger do the

relevant responses of each tend to become. In this reciprocal

way early interaction between mother and baby is begun.

Let us consider further an infant's visual behaviour and the

way it tends to promote interaction with the mother-figure.

Whilst being breast-fed, a newborn who happens to be alert

and to have his eyes open will often fixate his mother's face

(Gough, 1962; Spitz, 1965). This is hardly surprising when we
recall a baby's preference for certain sorts of pattern, and

learn, in addition, first, that in the early weeks of life an infant

is able to focus clearly only objects that are eight or nine

inches from his eyes (Haynes, quoted by Fantz, 1966), and,

second, that once he has fixated an object he tends to track it

with his eyes and head, at first only occasionally and ineffici-

ently but, by two or three weeks, more often and more effici-

ently (Wolff, 1959). The face of a mother feeding her baby, it

will be found, is ideally positioned to be so fixated and tracked.3

3. Dr Mary Ainsworth (personal communication) believes there is a

tendency to exaggerate the amount of time an infant gazes at his mother

whilst feeding. She reports:

In our study of mother-infant interaction in Baltimore we have been

especially alert to the baby's visual gaze while feeding. Although we have

not yet analysed our data systematically, and newborns may be different

from older babies, it is quite clear that babies of a month and older do

not commonly fixate the mother's face during breast- or bottle-feeding.

In some cases this seems due in part to the way the baby is held . . . but

often when it is possible for him to see his mother he gazes into space or

drowses with lowered eyelids.
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By the time he is four weeks old a baby's inclination to look

at a human face in preference to other objects is becoming
well established (Wolff, 1963). This is emphasized also by

McGraw (1943), who studied the development of visual con-

vergence and who notes how very much more readily a face

appropriately placed evokes convergence than does an inanim-

ate object. It may be that the preference she recorded can be

explained simply on the ground that the human face contains

more contour than any other object she tried, since Berlyne

(1958) found that, at least from three months onwards, infants

tend to look especially at anything that contains a relatively

large amount of contour. Another factor of great and increas-

ing importance is the movement of a face with all its changing

expressions. Wolff (1963) holds that 'up to two months the

crucial factor is movement'.

Not only is there an early preference for looking at a human
face, but, from about fourteen weeks onwards, there is a clear

preference, at least in certain conditions, for looking at

mother's face rather than at the faces of others. From the age

of about eighteen weeks, moreover, Ainsworth observed that

Ganda infants, when held by someone else, keep oriented to-

wards mother even when she is a little distance from them

:

The baby, when apart from his mother but able to see her, keeps

his eyes more or less continuously oriented towards her. He may
look away for a few moments, but he repeatedly glances towards

her. When held by someone else, he can be sensed to be maintaining

a motor orientation towards his mother, for he is ready neither to

interact with the adult holding him nor to relax in her arms (Ains-

worth, 1964).4

In determining this course of development at least four

processes are likely to be at work

:

a. an in-built bias towards looking at certain patterns in

preference to others and at things that move;

b. exposure learning, by which the familiar comes to be

distinguished from the strange;

4. The exact conditions in which babies prefer to look at mother or

conversely, to stare at strangers need much further study.
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c. an in-built bias to approach the familiar (and later to

withdraw from the strange);

d. feedback of results, by which a behavioural sequence is

augmented when it is followed by certain results and dimin-

ished when it is followed by others.

Traditionally, the result that has been assumed to play a

major role in augmenting infant behaviour is food. There is,

however, no evidence that food in fact reinforces visual orien-

tation to mother. What seems more likely is that the more a

baby watches mother the more she is likely to move towards

him and to gesture, to talk or sing to him, to pat him or hug

him. A feedback to the controlling systems of these results of

his behaviour, it seems likely, is what augments his visual

orientation and watching. The issue is discussed further in what

follows.

Not only is mother an interesting and rewarding object to

watch but she is an interesting and rewarding object to listen

to. The very special quietening properties of a female voice on

a three-week-old infant have already been described. In addi-

tion to having a quietening effect, hearing a voice is likely to

elicit head-turning and also comfort sounds from a baby. Wolff

(1959), indeed, has found that differential responses of these

kinds are present even during the first twenty-four hours after

birth:

When a sharp clear noise was presented to the alert inactive baby

in a quiet nursery, he turned his head and eyes to the left and right

as if to discover the source of the sound. . . a soft noise evoked more

clear-cut pursuit movement than a loud one.

It is from these beginnings, it is evident, that the differential

responses to a human voice at three weeks become developed.

It seems probable, too, that, just as in the case of visual

attention and tracking, a baby's auditory attention and pursuit

are encouraged and augmented by processes of feedback and

learning. On the one hand, her infant's interest in her voice is

likely to lead a mother to talk to him more; on the other, the

very fact that his attention to her has the effect of increasing

mother's vocalizations and other baby-oriented behaviour is
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likely to lead the baby to pay even more attention to the sounds

she makes. In this mutually reinforcing way, it seems probable,

the vocal and auditory interaction between the pair increases.

Head-turning and Sucking

The main organs with which an infant makes physical contact

with another human being are head and mouth, hands and

feet.

The movements of the head by which a neonate's mouth is

brought into contact with a nipple have been studied in detail

by Prechtl (1958). He distinguishes two main forms of be-

haviour. Both have been termed 'rooting', though perhaps the

term is best reserved for the first form.

The first, an alternating side-to-side movement, appears to

be a fixed action pattern. It can be evoked by tactile stimuli

of many sorts when applied anywhere within a large zone

surrounding the mouth. It may also be exhibited as a 'vacuum

activity' when an infant is hungry. Though it varies in fre-

quency and amplitude, the movement is stereotyped in form

and is not influenced by the particular whereabouts of the

stimulation.

The second form of behaviour, a directed head-turning

movement, is organized on much more sophisticated lines.

When a tactile stimulus is given on the skin immediately

adjacent to the lips, the head turns in the direction from which

the stimulus is coming. Moreover, if the stimulus is kept con-

stant on one point of the skin for a longer time and then

moved around, the head follows. This shows not only that

the movement is elicited by tactile stimuli but that its form and

direction are continuously regulated by the precise location of

those stimuli.

Whereas the side-to-side fixed action pattern can easily be

elicited in premature babies of twenty-eight weeks and older,

the directed head-turning behaviour is much later to develop.

Even at full term only about two-thirds of babies show directed

head-turning. Of those that do not, a majority go through a

phase during which both sorts of movement are exhibited; in

a minority, however, there is a gap of one or more days be-
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tween the disappearance of the fixed action pattern and the

appearance of the regulated movement.

Whichever of these two movements is in use is likely to lead,

in the infant's environment of evolutionary adaptedness, to the

same predictable outcome, namely food-intake. In each case

the sequence of behaviour, organized as a chain, appears to be

as follows (Prechtl, 1958):

a. movement of head leads a baby's mouth to come into

contact with mother's nipple;

b. a tactile stimulus occurring on his lips or the immediately

adjacent areas leads a baby's mouth to open and his lips to

grasp the nipple;

c. tactile stimulation anywhere in his mouth area, and

especially probably on his hard palate (Gunther, 1961), elicits

sucking movements;

d. presence of milk in his mouth elicits swallowing move-

ments.

Observe the sequence : moving head, grasping nipple, sucking

- all before food is obtained. As Gunther emphasizes

:

The ordinary concept that the baby feeds because it is hungry does

not hold. If you put an empty bottle into a baby's mouth, even

immediately after birth, the baby is driven to try to feed. This is in

marked contrast to [what happens when he is given] a teaspoonful

of milk which merely seeps away at the back of the mouth.

No sooner has feeding behaviour been initiated in the new-

born by means of a chain-linked sequence of this sort than the

behaviour starts to undergo change and development. For

example, during the earliest days of life, it has been shown

(Lipsitt, 1966), the strength of a baby's sucking can readily be

either augmented or diminished. In increasing it food, not sur-

prisingly, is one factor of importance. Thus an ill-shapen ob-

ject that yields food is sucked more than the same object

when it does not yield food. Nevertheless, food is very far from

being the only factor that augments sucking : the shape of the

object sucked is also of great relevance. When the shape is a

traditional one, e.g. a rubber nipple, it is not only sucked

readily but to an increasing degree even when it yields no food;

when the shape differs markedly from the traditional one, e.g.
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a rubber tube, and still yields no food, it is sucked less and to

a decreasing degree.

Another sort of development that occurs during the early

days of life is that an infant comes to orient towards the breast

or bottle in anticipation of his face and mouth coming into

contact with it. Call (1964) observed this anticipatory orienta-

tion to occur as early as the fourth feed; and by the twelfth it

was usual. Once it is developed, an infant opens his mouth and

brings his free arm up to the region of his mouth and of his

mother's approaching breast as soon as he is placed in a nur-

sing position, namely when his body is in contact with his

mother's though his face is not. A few of the babies observed

were slow to develop such orientation. These were babies

who, whilst being fed, were having minimal bodily contact

with their mothers.

At first, a baby's anticipatory movements are elicited not by

sight of breast or bottle but by the tacile and /or proprioceptive

stimuli that he receives when he is placed in the nursing

position. Not until his third month are his anticipatory move-

ments guided by what he sees (Hetzer and Ripin, 1930).

Since the directed head-turning movement described by

Prechtl is specially easily elicited when a baby is hungry and

since it commonly brings mouth to nipple, it is evidently an

integral part of feeding. In addition to that, however, directed

head-turning has the effect of orienting the baby towards

mother even when there is no feeding. This point has been

made by Blauvelt. Using time and motion study techniques,

Blauvelt and McKenna (1961) demonstrate with what precision

an infant rotates his head in response to stimuli. Thus when

a tactile stimulus is moving from his ear towards his mouth

an infant rotates his head to meet it; conversely, when the

stimulus is moving in the opposite direction he rotates his

mouth to follow it. In both circumstances the result is the

same : he is brought to face the stimulus.

Grasping, Clinging, and Reaching

The human neonate's ability to cling and to suspend his own
weight has already been described; and it has, further, been
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postulated that this behaviour is homologous with the cling-

ing behaviour of sub-human primates. Research of recent years

has supported this view and has also cast much light on how

the directed clinging of later human infancy develops from

certain primitive responses with which the human neonate is

equipped. Two of these primitive responses are the Moro re-

sponse and the grasp response.

In 1918 a German paediatrician, E. Moro, first described

the Umklammerungs-Reflex (embracing reflex), now usually

known as Moro's response. According to Prechtl (1965), it is 'a

very complex pattern built up of several components'; it is

elicited when a baby is suddenly shaken, tilted, raised, or drop-

ped. Eliciting stimulation is certainly vestibular and may also

be proprioceptive from the baby's neck.

Not a little controversy has arisen both over the nature and

sequence of the movement and over the place and function of

the response in an infant's behavioural repertoire. It is sig-

nificant that much of the perplexity and controversy has

arisen because the response has usually been studied in an

environment other than the human infant's environment of

evolutionary adaptedness. Once the movements are studied in a

biologically appropriate setting, problems are seen in a new

light and the solution becomes clear.

Traditionally, the Moro response has been elicited when a

baby's hands are not grasping anything. Then the response is

usually in two phases, during the first of which there is abduc-

tion and extension of arms and also of certain fingers, and

during the second, adduction of arms; meanwhile legs are

extended and flexed in no very consistent order. Prechtl shows,

however, that the Moro response is very different when it is

elicited whilst an infant is held in such a way that traction is

exerted on his hands and arms, thereby eliciting the palmar

grasp reflex. Then, when he is subjected to a sudden drop,

little or no extension is elicited but, instead, strong flexion and

considerably strengthened clinging. Prechtl concludes that to

elicit the Moro response when the baby's arms are free is to do

so in conditions that are biologically inadequate and that lead

to a strange motor pattern that is difficult to understand. Once
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the human Moro response is seen in the context of primate

clinging, however, it becomes explicable. The new findings,

Prechtl continues, are 'in agreement with observations on
young rhesus* monkeys. ... A rapid movement of the mother
animal elicits an increase in the clasp and grasp of the young,

preventing the young animal from falling off the mother's

body.' In other words, Moro was right in believing that the

function of the response is to 'embrace' the mother.

The grasping response of human infants has been studied by
Halverson (1937) and by Denny-Brown (1950, 1958). The lat-

ter distinguishes three different types of response, each or-

ganized at a different level of sophistication.

The simplest is the traction response, which consists of

flexion of hands and feet in response to traction when the sus-

pended infant is suddenly lowered in space. The next in order

of sophistication is the true grasp reflex, which is a double-

phase response. The first phase, which is a weak closure of the

hand or foot, is elicited by tactile stimuli in the palm. The
second phase, which is strong flexion, is elicited by propriocep-

tive stimuli arising in the muscles engaged in the initial closure.

Neither the traction response nor the grasp reflex is oriented

in space. The instinctive grasp response, on the other hand,

which develops some weeks later, is so oriented. Like the grasp

reflex, it has two phases. The first phase, which is elicited when
tactile contact is broken, consists of a movement of the hand

at right angles to the last point of contact, and gives the im-

pression of groping. The second phase is a snap closure elicited

as soon as the palm again receives tactile stimulation.

At a later stage again all these forms of response are super-

seded by still more sophisticated ones. In particular, grasping

comes under the control of visual stimuli. No longer does an

infant grasp involuntarily the first thing that enters his palm,

but instead he is able to grip selectively some object that he

sees and prefers.

The steps by which reaching and grasping come under visual

control have been studied by White, Castle, and Held (1964).

These investigators found that it is not until after two months

of age that a human infant is able to integrate movements of
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arm and hand with what he sees. During his second and third

months an infant reaches out towards a patterned moving

object, swipes at it with his fist, but makes no attempt to grasp

it. By four months, however, his approaching hand is open, he

glances alternately at object and hand as his hand comes closer,

and finally he grasps the object. Although at first his perfor-

mance is clumsy, a few weeks later all these movements have

become integrated so that he reaches and grasps the object in

one quick direct motion.

By now the infant is five months old. Not only is he able to

recognize his mother but he is likely also to direct most of his

social behaviour towards her. He is therefore likely to reach

for and grasp parts of her anatomy, especially her hair. It is

not until a month or two later, however, that he starts really to

cling to her, which he does especially when he is alarmed or

unwell. Six months was the earliest age at which Ainsworth

observed clinging in the Ganda infants and some did not show

it until they were nine months old. After that age clinging was

pronounced at sight of a stranger and especially so when

mother attempted to hand the baby to the stranger.

In examining the results of their experiments on the growth

of visually directed grasping, White, Castle, and Held con-

clude that a number of relatively distinct motor systems each

make a contribution

:

These include the visual motor systems of eye-arm and eye-hand,

as well as the tactual motor system of the hands. These systems

seem to develop at different times . . . and may remain in relative

isolation from one another . . . gradually they became co-ordinated

into a complex superordinate system which integrates their Separate

capacities.

The authors postulate that this development is dependent on a

number of spontaneous activities in which an infant in his

family environment commonly engages. An example is an

infant's spontaneous grasping and manipulating of his two

hands: when these movements are visually monitored, vision

and touch are linked 'by means of a double feedback system.

For the eyes not only see what the hands feel, namely each
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other, but each hand simultaneously touches and is being

actively touched.' Were a baby to have no opportunity for

active experience of this type, on the other hand, it is probable

that the usual integration of systems to permit of visually

directed reaching would never take place, or would take place

late and only imperfectly. This is yet another illustration of the

general principle that, heavily biased to develop in certain

directions though behavioural equipment usually is, it does not

develop so unless the infant animal is being cared for in the

species' environment of evolutionary adaptedness.

Smiling

The smile of a human infant is so endearing and has so strong

an effect on his parents that it is no surprise to find that it has

engaged the attention of a great many workers from Darwin

(1872) onwards. The extensive literature is reviewed briefly by

Freedman (1964) and subjected to a detailed critical appraisal

by Ambrose (1960).

In the past it has been suggested that the motor pattern of

an infant's smile is learned and also that a main factor leading

a baby to smile at a human is having been fed by one. Neither

view is supported by evidence. Today the views best supported

are : (i) that the motor pattern of a smile belongs to the cate-

gory termed in this book instinctive; (ii) that, although smiles

can be elicited by a range of stimuli, the organism is so biased

that from the first some stimuli are more effective than are

others; (iii) that in the environment of evolutionary adapted-

ness the effective stimuli are far more likely to come from a

baby's mother-figure and from other people in his family than

from any other source, animate or inanimate; (iv) that, by

processes of learning, the effective stimuli become restricted to

those of human origin, notably human voice and face; (v) that,

by further processes of learning, smiles become elicited more

promptly and more intensely by a familiar voice (at about four

weeks) and a familiar face (at about fourteen weeks) than by

others. To these widely accepted views regarding causation we

may add (vi) that a baby's smile acts as a social releaser, the

predictable outcome of which is that the baby's mother (or
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other figure smiled at) responds in a loving way that prolongs

social interaction between them and increases the likelihood of

her exhibiting maternal behaviour in future (see Chapter 13);

and (vii) that the function of a baby's smile is that of increasing

interaction between mother and baby and maintaining them in

proximity to each other.

During the first year of life an infant's smiling develops

through four main phases

:

(i) A phase of spontaneous and reflex smiling during which an

occasional response is elicited by any of a great variety of

stimuli, but is fleeting and incomplete when it comes. The

phase starts at birth and usually lasts about five weeks. During

the first three weeks the response is so incomplete that it leaves

the spectator wholly unmoved : in other words, it has no func-

tional consequence. During the fourth and fifth weeks, some-

times earlier, it is still very brief, but it is more nearly

complete and it begins to have social effects. These two weeks,

therefore, are transitional to the second phase,

(ii) The second phase is one of unselective social smiling during

which the eliciting stimuli become increasingly restricted, and

those that are effective are mostly derived from human voice

and face. The response itself, though still difficult to elicit, is

now complete and sustained, and has the full functional

consequence of leading the baby's companion to respond to

him in a playful and loving way. In most babies the phase is

clearly present by the end of the fifth week of life,

(iii) The third phase is one of selective social smiling during

which the infant becomes increasingly discriminating. Already

by the fourth week of life he is discriminating voices, and is

smiling more readily to a familiar one. Some ten weeks later

the face of the familiar caretaker also comes to elicit a more
immediate and generous smile than do the faces of less familiar

people, or painted masks. Such differential smiling to faces

starts earlier in babies cared for at home (fourteen weeks)

than in babies cared for in an institution (about twenty weeks).

Nevertheless, until a baby is six or seven months old, strange

faces and even masks are still likely to elicit smiling, albeit

sometimes reluctant and weak.
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(iv) Finally comes a phase of differential social responsiveness

that will last for the rest of life. Now, whereas familiar figures

are smiled at freely, especially during play or in greeting,

strangers are treated in one of many different ways that range

from a frightened withdrawal through reluctant greeting and

on to an almost self-consciously sociable smile, usually given

from a safe distance.

Phase of spontaneous and reflex smiling. Our knowledge of

the earliest steps in the ontogeny of smiling is derived very

largely from the thorough observations made by Wolff (1963)

of the behaviour of some eight infants during their first weeks

of life, at first in obstetric hospital and later in their families.

On five days a week for four hours, and on one day a week for

ten hours, Wolff made both systematic and anecdotal obser-

vations, and also conducted planned experiments on all forms

of socially relevant behaviour. Another valuable study is by

Freedman who, with a colleague, studied the development of

social responses in twenty pairs of same-sexed twins (Freed-

man and Keller, 1963; Freedman, 1965).

Within twelve hours of birth all eight infants observed by

Wolff occasionally grimaced with their mouths in a way sug-

gestive of smiling. When it came, however, the movement was
brief and was not accompanied by the typical smiling expres-

sion of the eyes (caused by a contraction of the muscles around

the eyes in a way that produces a crinkling at their corners).

Often the movement was unilateral. These very early, incom-

plete and non-functional smiles occur spontaneously from
time to time and can also be elicited. When occurring spon-

taneously during the first weeks of life they do so usually 'at

the precise moment during drowsiness when the eyes close'

(Wolff, ibid.). There is no reason to suppose that they are

caused by wind and, pending further information, they are best

regarded as Vacuum activities'. In most infants these occasional

spontaneous smile-grimaces are not seen after the first month
of life (Freedman, 1965).

During the first fortnight of life, Wolff reports, almost the

only condition in which a smile can be elicited is when a baby
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is in a state of undisturbed but irregular sleep. During the

second of these two weeks, however, a smile can also be elicited

when a baby is well fed with eyes open, but staring into soace

in a vapid glassy way. In both such states a brief smiling move-

ment can sometimes be elicited by gentle stroking of the baby's

cheek or belly, by a soft light shone into his eyes, and by a soft

sound; but the response is uncertain and its latency long, and

once it has been elicited no further response can be produced

for some time. During the first week, sounds of several different

sorts appear to be equally effective, but during the second week

a human voice seems rather more effective than others, e.g. a

bell, a bird whistle, or a rattle.

Since during the first fortnight all smiles, both elicited and

spontaneous, are fleeting and incomplete, they have little effect

on spectators. In other words, they are non-functional.

Phase of unselective social smiling. Wolff found that the start

of a new phase occurs commonly at about the fourteenth day

and that the phase itself is usually well established by the end

of the fifth week. It is ushered in by two great changes : (a) the

smile occurs now in an alert, bright-eyed baby; (b) the move-

ments of his mouth are broader than formerly and his eyes

crinkle. In addition, it is now evident that his smile is most

readily elicited by a distinctively human stimulus. Nevertheless,

the response remains slow to come and of brief duration.

During the third week of life the stimulus that most regularly

produces this primitive social smile is auditory, and by far the

most effective is the human voice, especially a high-pitched

one. By the end of the fourth week, Wolff found, the sound of

a female voice has become so efficacious that it can elicit a

smile even when a baby is crying or sucking. When a baby is

crying, 'the first phrase of her talking usually arrests the cry;

the second phrase alerts the baby; and the third phrase may
produce a full-fledged smile'. When a baby is sucking his bottle,

even during his first minute of it, on hearing a voice he may
interrupt his sucking, give a broad smile, and then return to

his food.

Until the end of the fourth week visual stimuli still play
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practically no part in smiling. All they do is to make the .sound

of a human voice a little more effective. For example, the sight

of a nodding head augments the effectiveness of a voice; but

by itself it is entirely without visible effect.

During the fifth week the voice, hitherto much the most

effective stimulus, loses most of its power to elicit smiles.

Thenceforward the most usual and effective stimulus for elicit-

ing them is a human face, and thereafter it is in happy visual

interchanges that the baby's smile corties into its own.

At about the same age that visual stimuli come to play so

central a part, proprioceptive and tactile stimuli come also to

be of much importance. Thus, during the fourth and fifth

weeks, Wolff found, the proprioceptive-tactile stimuli arising

from a game of pat-a-cake become suddenly and remarkably

effective in eliciting smiles, even when the baby can neither see

nor hear his human companion.

Before a baby starts to smile at what he sees, he commonly

goes through a phase lasting several days or a week during

which he stares intently at faces. During the first three weeks

of his life a baby may look at a face and track it, but he seems

not to focus on it. After he has reached about three and a half

weeks, however, the impression given to an observer is radically

different. Thenceforward, Wolff reports, the baby seems to

focus on his companion's face and to engage her in eye-to-eye

contact. Exactly what change has taken place is difficult to

define, but its effect on the baby's companion is unmistakable.

Within two or three days of Wolff's having noted this change

in a baby's gaze the baby's mother began remarking 'Now he

can see me' or 'Now he is fun to play with'. And simul-

taneously she began suddenly to spend much more time play-

ing with her baby.5

During the fourth week intent gazing is the rule, and in a

few babies also the first visually elicited smiles are to be seen.

In a majority, however, they do not occur until the fifth week.

From the first the companion's eyes are all-important

:

5. The same sequence of events is described by Robson (1967). The shift,

Bronson points out (personal communication), may well signal the incep-

tion of neocortical control.
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First the child searches the face, looking at the hairline, the

mouth, and the rest of the face, and then as soon as eye-to-eye con-

tact is made he grins. Other infants who showed the same behaviour

later all followed the same pattern of inspecting the rest of the face

before focusing on the eyes and smiling (Wolff, 1963).

By the end of the fifth week almost all babies are engaging

in visual smiling and their smiles become sustained for increas-

ing lengths of time. They are accompanied moreover by bab-

bling, waving of arms, and kicking. Henceforward a mother

experiences her baby in a new way.

Although social smiling is present in almost all babies

throughout the second and third months, smiles tend still to be

slow to come, of low intensity, and of relatively short duration.

After about fourteen weeks, however, most babies become

much more smiley - smiling more readily, more broadly, and

for longer (Ambrose, 1961).

From the time that smiling to visual stimuli is first estab-

lished, the most effective visual stimulus is a human face in

movement; and a face is made even more effective when it is

well lit and approaching the infant, and still more so when it

is accompanied by touch and voice. In other words, a baby

smiles most and best when he sees a moving figure who looks

at him, approaches him, talks to him, and pats him (Polak,

Emde, and Spitz, 1964).

The extent to which a baby smiles at visual stimuli other

than a face is uncertain. Several experimenters, including Spitz,

report that babies do not smile at their feeding-bottle. On the

other hand, smiling at familiar toys - little balls of wool or

celluloid - has been observed in infants of from ten to sixteen

weeks by Piaget (1936). In reviewing his results, Piaget lays

special emphasis on the point that the objects are familiar to

the infant, and he concludes : 'the smile is primarily a reaction

to familiar images, to what has already been seen.' From this

conclusion he moves to another : the reason that gradually the

smile comes to be elicited only by people is because people

'constitute [the] familiar objects most inclined to this kind of

reappearance and repetition'.

In laying great emphasis on the role of familiarity Piaget's
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views are in keeping with much recent work (see Chapter 10).

His belief that familiarity is the main or only factor that leads

smiling to become confined to people is, however, unlikely to

be true. As already discussed, it seems more probable that a

baby arrives in this world with certain in-built biases, one of

which is a bias to look at a human face in preference to other

objects. Another appears to be to smile at a human face more

readily than at anything else, especially at a human face in

movement.

Since the classic work of Kaila (1932) and of Spitz and Wolf

(1946), many experimenters have striven to discover what it is

about a human face that makes it so powerful an elicitor of

infant smiles. In the interpretation of this work it is necessary

to distinguish between a sufficient stimulus and an optimum
stimulus. Any stimulus capable of producing even an occasional

smile can be termed sufficient, but it may be clear on many
criteria that it is far from optimum. In general, a good stimulus

elicits a smile that is quick to come, long, and strong; a weak

stimulus elicits one that is slow to come, brief, and of low

intensity (Polak et al, 1964).

Although the moving human face soon becomes the opti-

mum visual stimulus, during the whole half-year from two to

seven months of age certain schematic renderings of the face

are sufficient sometimes to elicit some sort of smile. Almost

from the first all these schemata have in common a pair of eye-

like dots. This very consistent finding is in keeping with Wolff's

naturalistic observations that an infant's sight of his com-
panion's eyes plays a major part in eliciting his smile. It is also

consistent with the well-attested finding that a face in profile

is ineffective.

In one series of experiments using masks of different sorts,

Ahrens (1954) found that during his second month an infant

will smile at a pair of black dots on a face-sized card, and that

a six-dotted model is more effective than a two-dotted one. He
found also that even during the third month an infant will

smile at a mask that comprises only eyes and brows with no

mouth or chin. As he gets older the mask is sufficient to elicit

a smile only when it provides greater and greater detail,

342



Beginnings of Attachment Behaviour

until by eight months nothing short of an actual human face will

do.

Though these experiments show that until he is about seven

months of age a baby is not too discerning upon whom he

bestows his smiles, it must not be concluded that he lacks all

discrimination. On the contrary, Polak et al., using as criteria

latency, intensity, and duration, found that already by the end

of the third month a baby discriminates a real face from a life-

sized coloured photo and that, though the photo continues to

be a sufficient stimulus for him to smile at, it is far from an

optimum one. To a human face his smiles are quicker, longer,

and stronger.

Blind babies smile, and observations on the way in which

smiling develops in them cast light on some of the processes at

work in sighted babies (see Freedman (1964) for observations

and a review of literature).

In blind babies, voice and touch are the main stimuli that

elicit smiling, and voice alone is fairly effective. Nevertheless,

until they are six months old blind babies do not smile nor-

mally. In place of the sustained smile of sighted babies, the

smiles of blind babies remain for long extremely fleeting, as

they are in half-asleep babies during the first weeks of life. Be-

fore their smiles become sustained, at about six months of age,

blind babies go through a phase during which their smiles are

made up of a succession of rapid reflex smiles.

Thus in blind babies the human voice, a stimulus that in

sighted babies plays the main role only during the early weeks,

continues to carry that role also during later infancy. In doing

so, however, the voice is insufficient to elicit the sustained smil-

ing seen in sighted babies until the blind baby is six months of

age. This supports the view, derived from observation of

sighted babies, that what sustains the smile of a sighted baby

after he has reached five weeks of age is his continuing per-

ception of the eliciting visual patterns. For example, a sighted

baby may show sustained smiling so long as he sees his com-

panion full-face but sober immediately the face is turned to

profile.
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Phase of selective social smiling. Already by his fourth week

a baby is smiling more consistently when he hears his mother's

voice than when he hears any other (Wolff, 1963). To visual

stimuli, however, he remains undiscriminating far longer. Until

the end of his third month, indeed, a baby smiles as freely at

sight of a stranger as he does at that of his mother. Babies in

institutions fail to respond differently to a familiar face as

opposed to a strange one until the end of their fifth month

(Ambrose, 1961).

Once a baby starts discriminating stranger from familiar, he

smiles less at the stranger than he did earlier. For example,

whereas at thirteen weeks of age a baby may have smiled freely

even at a stranger's immobile face, a fortnight later he may
not smile at it at all. At his mother, on the other hand, he

smiles as freely as before and probably more so. Ambrose

(1961) has discussed some of the many possible explanations

for this change of responsiveness. Whereas alarm at a stranger

undoubtedly plays a part during the third and fourth quarters

of the first year, during the second quarter it seems unlikely to

be a main factor. Instead, mother's loving behaviour on seeing

her baby smile, or even simply her familiar presence, seem

likely to be the principal influences.

There is good evidence that when a baby's smile is res-

ponded to in a loving sociable way he smiles thereafter more
strongly. Experimenting with eight three-month-old babies,

Brackbill (1958) elicited a smile by presenting her face to a

baby. Every time the baby smiled she smiled back, cooed,

picked him up, and cuddled him. As a result of a few ex-

periences of this sort all the babies became more smiley

(measured in terms of their rate of responding). Conversely,

when the experimenter ceased to respond, the rate of smiling

gradually declined until eventually it died out. Her results fall

neatly into the pattern of operant conditioning. They are con-

sistent also with many other observations regarding what leads

a baby to become attached to a particular figure: these are

discussed in the next chapter (pp. 373-8).

When a baby smiles much else happens as well. Not only

does he look at the approaching figure but he orients his head
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the body, waves his arms and kicks his legs. He also babbles.

This leads on to the second of the two powerful and charac-

teristic responses with which the human infant is endowed

and the possession of which results in his entering into social

communication with his companions.

Babbling

The role of babbling in social interchange is rather similar to

that of smiling. Both occur when a baby is awake and con-

tented, and both have as a predictable outcome that the baby's

companion responds in a sociable way and engages with him

in a chain of interaction. Both, moreover, become effective as

social releasers at about the same age, namely five weeks, and,

because both are elicited by the same stimuli, both are apt to

occur together. The main difference, obviously, is that, whereas

smiles and their associated limb movements are visual signals,

babbling is an auditory one.

When a baby first gurgles and coos, which he does at about

four weeks of age, he does so mainly in response to a voice,

which at that age elicits also smiles. Although for a week or so

a voice elicits both babbling and smiling, it then ceases to elicit

much smiling and thenceforward elicits mainly babbling

(Wolff, 1963). This it does very effectively. From about the

sixth week onwards, Wolff reports, 'by imitating the baby's

sounds it is possible to engage in an exchange of between ten

and fifteen vocalizations'. Already by that age, Wolff found,

mother's voice was more effective than his own.

Babbling, however, is elicited also by visual stimuli. No
sooner has an infant begun to smile at sight of a moving

human face than he babbles at it also, though he does not

babble quite as regularly as he smiles. When he both sees a

moving face and hears a voice he babbles most of all.

Thus babbling, like smiling, tends to occur most frequently

in a social context. Nevertheless, also like smiling, it can occur

as well in other situations. Rheingold (1961) has emphasized

how a baby of three months may smile and gurgle on sight and

sound of a rattle, whereas a baby of five months will not. The
reason he discontinues to respond so, it seems probable, is that
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an inanimate object fails to be influenced by his smiles and

babbles - in marked contrast to his human companions.

Just as Brackbill succeeded in reinforcing a baby's smile by

responding to it every time by smiling, cooing, and picking him

up, so were Rheingold, Gewirtz, and Ross (1959) successful in

increasing the frequency of babbling in babies by similar social

rewards. Their experiment was done with twenty-one infants

aged three months. The experimenter elicited babbling by lean-

ing over the baby and looking at him with an expressionless

face for a period of three minutes. On days one and two

the experimenter remained unresponsive to the ensuing bab-

bles. On days three and four she made an immediate response

each time the infant vocalized: each of her responses was

threefold - a broad smile, three 'tsk' sounds, and a light squeeze

of the infant's abdomen. On days five and six she was again

unresponsive. Results were unambiguous. When the infants'

vocalizations were responded to the infants vocalized more: on

the second of the two rewarded days vocalizations had almost

doubled. When the infants' vocalizations were no longer re-

sponded to, they diminished again.

Whether an infant's babbling can be increased by other

means, and, if so, by what sort, remains unknown. The sound-

ing of door chimes every time an infant babbled was, however,

unsuccessful in producing any increase (Weisberg, 1963).

So far as they go, it is clear, these results are in keeping with

the view that babbling, like smiling, is a social releaser, and

that it has the function of maintaining a mother-figure in

proximity to an infant by promoting social interchange be-

tween them.

As in the case of other social responses, infants come sooner

or later to vocalize more in interaction with their familiar

mother-figure than in interaction with anyone else. Wolff

(1963) noticed this as early as five or six weeks. Ainsworth

(1964) did not notice it before twenty weeks but remarks that

her observations of this particular feature of behaviour were

not systematic.

By the fourth month an infant is capable of making a very

large variety of sounds. Thenceforward he uses some sounds
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more frequently than others, and during the second half of the

first year he shows a marked tendency to select the intonations

and inflections of his companions. It seems likely that in this

development important parts are played both by an infant's

tendency to imitate the particular sounds made by his com-

panions and by his companions' tendency selectively to rein-

force the same sounds when they are made by the infant.

Crying

All the infantile responses so far considered are welcomed by

a baby's companions, who are usually more than happy to

elicit and encourage them. Crying, by contrast, is not welcomed

by those companions, and they are likely to do their best not

only to stop it when it occurs but to reduce the likelihood of its

occurring. The role of social stimuli for crying, therefore, is

almost the reverse of what it is for the friendly responses. For

the friendly responses, social stimuli are the main elicitors and

the main reinforcers; for crying, social stimuli are amongst the

main terminators and also amongst the main agents for reduc-

ing the likelihood of its further occurrence.

In the preceding chapter it was pointed out that there is

more than one sort of crying. Each sort tends to have its own
pitch and pattern, its own causal stimuli, its own terminating

stimuli, and its own effects on a baby's companions. As a rule,

crying leads a mother to take steps to arrest it; this she does

either instantly, as when she hears a sudden pain cry, or in her

own time, as when rhythmic crying builds up gradually. A
baby's cry, indeed, is not easily overlooked or tolerated. A main

reason for this, Ambrose points out, is that the variations in

rhythm and range of the cries of any one baby are large; this

means that it is not easy to become habituated to them.

As every mother knows, each baby cries in his own indi-

vidual way. Sound spectrograms show, indeed, that 'cry-prints'

are as distinctive as finger-prints for identifying newborn

babies (Wolff, 1969). A mother soon comes to recognize the

crying of her own baby. In a sample of twenty-three mothers

studied by Formby (1967), half were proficient within forty-

eight hours of the baby's birth, and thenceforward, of eight
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tested, none made a mistake. Wolff, too, found that most

mothers soon become adept in this respect. Thenceforward

they respond selectively, mothering their own infant but not

necessarily others.

Two sorts of cry have already been described - crying from

hunger, which starts gradually and becomes rhythmical, and

crying from pain, which starts suddenly and is arrhythmical.

A third type, described briefly by Wolff (ibid.), has a charac-

teristic braying sound and is said usually to be interpreted as a

signal of anger. A fourth type, given mainly or only by infants

with brain damage, is reported by Wolff to be especially dis-

agreeable to the baby's companions who tend to become

agitated and to wish to get out of earshot of it.

The commonest cry of a young baby is rhythmical, but it

may be due to much else besides hunger. It may, for instance,

start fairly suddenly, in which case it is probably caused by

an external stimulus; or it may start with fussing and build up

slowly, in which case it is likely to be caused either by some

change internal to the child or by chilling.

The external stimuli that elicit rhythmic crying include sud-

den noises, and sharp changes of illumination and posture.

They include also nakedness : Wolff (ibid.) reports that, especi-

ally during the second, third, and fourth weeks of life, many
infants begin crying as soon as their clothes are removed and

cease as soon as they are reclothed or covered with a heavy

blanket.

Babies that are hungry or chilled are likely to signal their

condition by rhythmic crying that slowly builds up and that is

terminated respectively by food or warmth. A similar build-up

of rhythmic crying occurs also, however, in babies that have

been recently fed and are kept warm. The causes of such cry-

ing, which is common, have proved a little perplexing.

There are several means by which a mother identifies the

cause of her baby's crying. When it is pain, the type of crying

is likely to provide a clue. When it is an external stimulus, she

may herself have noticed the offending event. When it is hun-

ger or cold, the circumstances are suggestive, and the provision

of food or warmth is an effective test of the accuracy of her
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guess. When it is none of these things a mother may be flum-

moxed.

The striking thing about crying that is not due to the causes

so far considered is that it is effectively terminated by stimuli

that, in a natural environment, are almost certain to be of

human origin. These include sounds, especially the human

voice, and the tactile and proprioceptive stimuli that arise

from non-nutritive sucking and from being rocked. Let us con-

sider what is known of the efficacy of each of these socially

derived terminators of an infant's crying.

During his study of the early social responses of fourteen

infants cared for in their own families in Boston, Wolff made

many natural history observations on crying and carried out

many experiments (Wolff, 1969). He notes that, from birth,

sounds of several different sorts are effective, at least tem-

porarily, in arresting crying. During the first week of life the

sound of a rattle or a bell seems as effective as a human voice,

or even more so. This balance of effectiveness does not last

long, however, and, whilst it does last, it may be because the

sound of bell or rattle is heard more readily by the baby above

his own cries. However that may be, during a baby's second

week of life the sound of a human voice becomes the most

effective stimulus for arresting his cries, and during the third

week a female voice is more effective than a male one. A
couple of weeks later it is specifically mother's voice that is

usually most effective - so effective, indeed, that her voice may
not only terminate crying but, if continued, may come also to

elicit smiling (Wolff, 1963).

Most mothers know that the mere act of sucking quietens a

baby, and in Western countries rubber comforters have been

on the market for years. One large-scale study of child care in

the Midlands of England (Newson and Newson, 1963) showed

that 50 per cent of the mothers who were rated as satisfactory

gave a dummy to their baby - with no obvious ill effects. In less

developed countries a mother commonly puts a crying baby

to her breast, without much concern whether milk is available

there or not.

The efficacy of non-nutritive sucking for quietening an infant
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has been the subject of experiment by Kessen and Leutzendorff

(1963), who observed thirty infants aged between twenty-four

and sixty hours. Their object was to determine the efficacy for

quietening a baby of short periods of sucking a rubber dummy
compared with similar periods of being gently stroked on the

forehead. Both the amount of movement of the baby's hands

and feet and also the amount of his crying were measured.

Results were clear-cut. After half a minute of sucking, a baby's

movements were on average reduced by a half and his crying

by four-fifths. After the same period of being stroked, not only

a baby's movements but also his crying had on average in-

creased slightly (though not significantly). The authors com-

ment that, because the babies had already on other occasions

received some food by means of sucking, it is still possible to

maintain that the quietening effect is 'the result of secondary

reinforcement learned from the association of nipple and suck-

ing with food'. Evidence that this is probably not the case,

however, is reported by Wolff (1969). Babies born with atresia

of the oesophagus, who therefore are unable to receive any

food by mouth, still cease to cry when given something to suck.

Wolff (ibid.) notes also that the presence of a comforter

between the lips has an effect even when it is not sucked. He
points to the fact that, if a baby has gone off to sleep whilst

sucking a comforter but has not yet reached deep sleep, re-

moval of the comforter may result in his awakening again and

crying.

That rocking a baby is commonly also a good way to quieten

him has long been part of nursery lore. Since in recent years its

value has been obscured by a misplaced insistence on the

primacy of feeding, there is reason to reflect on the fruits of

practical experience obtained with infants during their first

three months of life, in two very different settings.

The first account is by a British paediatrician

:

A most important cause of crying in this period is loneliness or a

desire to be picked up. At least, it seems as if this is the cause of the

crying, for the crying promptly stops when the baby is picked up

and cuddled. It is remarkable how many mothers fail to realize that

babies want and need cuddling, and so make the mistake of thinking
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that all baby's crying is due to hunger. The basic feature which

differentiates crying from hunger from that of loneliness is the fact

that crying from hunger or any other cause of discomfort is not

stopped by picking the baby up (Illingworth, 1955).

The second account refers to the practices of a Bantu-speaking

community of East Africa

:

Mothers recognize a kind of crying during the first three months

that cannot be satisfied by nursing. . . . Most often at night ... the

mother puts on a light, binds the infant to her back and walks about

in the house, shaking him up and down. With the side of his face

pressed tightly against her back, the infant is frequently silenced by

jostling in this position. In the daytime, child nurses also use shaking,

either on the back or in the arms, as a means of calming a small

infant who cries but refuses food (Levine and Levine, 1963).

Recently Ambrose (personal communication) has begun an

experimental analysis of the stimuli that are effective in such

conditions. He observes one full-term baby, aged five days, per

afternoon session, starting soon after the baby has been fed

and changed. Each baby lies in his crib, which is placed on a

device that acts both as a rocker and as a stabilimeter. The

device is initially immobile and the baby is studied for about

an hour during which behavioural and physiological variables

are recorded polygraphically.

In these circumstances a baby may lie quietly, awake or

asleep, without crying throughout the session. Not infrequently,

however, he starts sooner or later to cry, usually for no ap-

parent reason. Sometimes the crying ceases soon after it has

begun; at other times it continues. When crying continues for

as long as two minutes, the baby is rocked. The motion is

applied at varying rates to see whether, for terminating crying,

certain rates are more effective than others.

Preliminary findings show that in such circumstances every

baby stops crying when he receives vestibular stimulation from

the rocker. The movement is a vertical one with a traverse of

three inches. Rocking at slow speeds, such as thirty cycles per

minute, is not effective in arresting crying. Once the speed is

increased to fifty cycles a minute, however, crying diminishes;
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and at speeds of sixty cycles a minute and above every baby

stops crying and, almost always, remains quiet. Furthermore,

once that speed is reached there is a sharp decline in heart-rate

(which during crying may reach 200 per minute and higher),

breathing becomes more regular, and the baby becomes re-

laxed. A remarkable feature of this observation is the speci-

ficity of rate : at sixty cycles most babies stop crying though a

few require seventy; below fifty cycles is ineffective. It is also

to be noted that day in day out rocking continues to be an

effective means of stopping a baby crying (personal observa-

tion); in other words, rocking is a stimulus to which a baby

appears never to habituate.

In the course of his experiments Ambrose is studying the

comparative efficacy of other classes of stimuli for terminating

crying. For non-nutritive sucking his observations confirm and

extend those of Kessen and Leutzendorff

.

Slipping an ordinary comforter into a baby's mouth, Ambrose
finds, soon quietens a baby. Its efficacy, however, is not as great

as that of rocking. This is shown by their respective effects on

heart-rate. When a baby is rocked his heart-rate usually returns

to near the resting level. During non-nutritive sucking, on the

other hand, though crying may cease as completely as when he

is rocked and heart-rate slacken, the rate nevertheless remains

above the resting level.

The conclusions to be drawn from the observations and

experiments described are that, when a baby is not hungry,

cold, or in pain, the most effective terminators of crying are,

in ascending order, sound of voice, non-nutritive sucking, and

rocking. These findings readily explain why babies are said to

cry from loneliness and to have a desire to be picked up.

Although to attribute such sentiments to babies in the early

months of life is almost certainly not warranted, the statements

nonetheless contain more than a grain of truth. When they

are not rocked and not spoken to infants are apt to cry; when
they are rocked and spoken to they cease crying and are con-

tent. And by far the most probable agent to rock and talk to a

baby is his mother-figure.

In this connection the apparently unfailing and complete
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efficacy of rocking a baby in a certain way is especially striking.

The fact that, if it is to terminate crying, rocking must be at

sixty cycles a minute or above may perhaps be related to the

rate at which an adult walks. Sixty steps a minute is in fact

a very slow walk and is almost always exceeded. This means

that, when carried on his mother's back or hip, a young baby

is rocked at not less than sixty cycles a minute and so does not

cry - unless he is hungry or in pain. This happy consequence

might be due to chance : more likely, it seems, it is a result of

selective pressures that have been operating during the course

of man's evolution.

It is clear, therefore, that as a terminator of rhythmic crying

rocking is on a par with feeding. When a baby is hungry, feed-

ing is the effective terminator; when he is not hungry, rocking

is the most effective one. In the opposite set of conditions

neither is effective for more than a short while.

Rocking a baby, it is found, is effective not only in terminat-

ing rhythmic crying but in delaying its onset. This is shown by

an experiment of Gordon and Foss (1966). As a part of the

routine of an obstetric hospital the babies, ranging in age from

a few hours to ten days, are placed in the nursery for an hour

or so every afternoon. Since they have recently been fed, all but

one or two are quiet. Each day for eighteen days one of the

quiet babies was selected (at random) to be rocked, and was

rocked in its cot for half an hour. Then for another half-hour

the experimenter remained in the nursery to note which, if any,

of the quiet babies began to cry. Results showed that the baby

who had been rocked was less likely to cry during the period of

observation than were the babies who had not been rocked.

As a baby grows older the situations that elicit and terminate

crying change. What a baby can see comes to have special im-

portance. As early as the fifth week, Wolff (1969) found, many
babies otherwise content start crying when a person at whom
they are looking leaves their visual field, and they cease to cry

each time the person reappears. At this age and until a few

months later the particular figure seen is of little or no signific-

ance; and the departure and reappearance even of a pet animal

may have the same effect as that of a person. From the age of
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about five months, however, the particular figure who comes

and goes matters a great deal.

In her account of Ganda babies Ainsworth (1967) reports

that, from about five months, with much variation between

children, a baby was apt to start crying when his mother left

the room even though he still had some other companion with

him. After about nine months he often cried less because he

could then follow his mother more effectively. The incidence

of such crying varies not only from child to child but also with

the particular conditions that obtain. For example, an observa-

tion that can be made in any household is that how a twelve-

month-old behaves when his mother leaves the room turns a

great deal on how she moves. A slow quiet withdrawal is

likely to elicit little protest; a quick bustling exit a loud and

noisy one.

Towards the end of the first year of life infants become
increasingly aware of and alarmed by strange faces and strange

circumstances. Thenceforward strangeness becomes a common
cause of crying and of turning to mother. Because of its im-

portant and intimate connection with attachment behaviour,

fear of strange faces and strange places is discussed more fully

in the next chapter.

At about the same age that a baby starts to cry at sight of

a stranger he may start crying also in anticipation of the oc-

currence of something unpleasant. An example, recorded by

Levy (1951), is crying when at a clinic a baby catches sight of

the doctor preparing to repeat an injection that was given a

few weeks earlier. Before eleven months of age only a very

occasional infant was observed to react in this way. At ages

eleven and twelve months, on the other hand, one-quarter of

the sample did so. Such behaviour is part and parcel of the

rapidly increasing grasp of the world about him that a child of

twelve months is acquiring.

Nature and nurture

In the development of attachment behaviour, as in the develop-

ment of every biological character, nature and nurture play

354



Beginnings of Attachment Behaviour

continually interacting parts. So long as the environment is

kept within certain limits, it seems likely that much of the

variation in the behaviour of different children is attributable

to genetic differences. Once environmental variation is in-

creased, however, the effects to which such variation gives rise

are plain to see.

An example of variation that seems almost certain to be

due to genetic variation is the differences in the visual attention

of boys and girls (Lewis, Kagan, and Kalafat, 1966; Lewis

and Kagan, 1965). These workers studied babies aged twenty-

four weeks and found that girl babies showed a pronounced

preference for looking at faces rather than at non-facial pat-

terns whereas boy babies showed no such preference.

Evidence suggesting that the first appearance of orientation

and smiling is also affected by genetic variables comes from a

comparative study of identical and fraternal twins by Freed-

man (Freedman and Keller, 1963; Freedman, 1965). This

showed that the ages at which orientation and smiling appear

in pairs of identical twins tend to be closer than are the ages at

which they appear in pairs of same-sex fraternal twins. Since in

every pair in this study both twins were reared together in the

same family, environmental variation was minimized.

Once the environment of different children is made more

different, the effects on development of environment soon be-

come evident. Many such studies have been done comparing

children reared in families with children reared in institutions.

Thus, in the experimental situation used by Ambrose (1961),

smiling was seen some weeks earlier in family infants than in

institution ones (between six and ten weeks for family infants

and between nine and fourteen for institution infants). Pro-

vence and Lipton (1962) report that, already at three months,

institution infants babble less than do family ones. Thence-

forward the development of infants in a depriving institution

deviates progressively from that of family babies. Provence and

Lipton report that institution infants are later to discriminate

between face and mask, and between different faces (also re-

ported by Ambrose), they make fewer attempts to initiate

social contact, their repertoire of expressive movements is
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smaller, and as late as twelve months they still show no sign of

attachment to any particular person. This absence of attach-

ment is especially noticeable when they are distressed: even

then they rarely turn to an adult.

There has been much discussion of what it is about an

institution that is responsible for these retarding effects. Some,

e.g. Casler (1961), have argued that the main retarding agent

is a reduction of stimulus input, and that those who have im-

plicated absence of mother-figure are mistaken. To this argu-

ment Ainsworth (1962) has replied by emphasizing that during

the early months of life an infant's mother-figure is by far the

main source of whatever stimulation he receives. In addition

to providing stimulation, moreover, a mother in the ordinary

course of interacting with her baby provides him with oppor-

tunities for actively exploring his world both visually and

manually. That such opportunities are of much importance for

sensori-motor development was first suggested by Piaget (1936)

and is supported by recent experimental studies by White and

Held (1966). The deprivations to which an infant reared in a

depriving institution is exposed are therefore multiple - lack

of stimulus input, lack of opportunity for exposure learning,

and lack of opportunity for 'self-induced movement in depend-

ably structured environments', to name some.

In all that follows, therefore, the tremendous differences in

development that can result from variations of environment

must constantly be borne in mind. The topic is discussed fur-

ther in Chapter 16.
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Chapter 15

Focusing on a Figure

4

Ah,' said the Cat, listening, 'but what is the Baby fond of?'

'He is fond of things that are soft and tickle', said the Bat. 'He is

fond of warm things to hold in his arms when he goes to sleep. He
is fond of being played with. He is fond of all these things.'

Just So Stories - rudyard kipling

Introduction

In the previous chapter our account of the development of

attachment is carried only a little beyond the first of four

phases, that of 'Orientation and signals without discrimination

of figure'. In this chapter the second and third phases are des-

cribed as they occur in infants brought up in an ordinary

family setting. These phases are

:

Phase 2 - 'Orientation and signals directed towards one (or

more) discriminated figure(s)';

Phase 3 - 'Maintenance of proximity to a discriminated

figure by means of locomotion as well as signals'.

The issues that arise in understanding development during

Phase 4, 'Formation of a goal-corrected partnership', are dis-

cussed in the final chapter.

For the development of behaviour that takes place during

Phase 2, main sources of data are the very detailed observa-

tions made of Irish American infants in Boston by Wolff

(1963) and of Ganda infants by Ainsworth (1967). For de-

velopments during Phase 3, main sources are observations of

Ganda infants by Ainsworth and of Scottish infants in Glas-

gow by Schaffer and Emerson (1964a).

It is particularly fortunate that, with regard to development

in Phase 3, reasonably comparable data are available for in-

fants being brought up in such very different circumstances

as rural Africa and urban Scotland, since whatever behav-

ioural changes are common to infants in both these settings

are likely to hold for infants in other settings also. One diffi-
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culty in comparing the two sets of data has, however, continu-

ally to be borne in mind. In the study of Schaffer and Emerson,

the sole criterion of attachment behaviour is a child's protest

on being left by someone. In Ainsworth's study of the Ganda,

by contrast, the criteria are more broadly based : in addition to

protest at separation, an infant's greeting of a figure and use of

a figure as a base from which to explore are included as criteria

of attachment.

Patterns of differentially directed behaviour

As has already been described, a principal change that

habitually takes place during the ontogeny of behaviour is for

the range of stimuli that are effective in eliciting and in ter-

minating a response to become restricted. This is conspicuously

true of the friendly responses and crying of infancy. Whereas
at first an infant responds to the ministrations of all and

sundry, when brought up in a family he soon comes to show
his preferences. One of the earliest discriminations so far to

have been reported is of mother's voice compared with the

voices of others. Wolff (1963) reports how, as early as the

fifth week of life, the mother's voice is consistently more effec-

tive in eliciting smiles than is the father's voice or the ob-

server's.

Ainsworth (1967) lists more than a dozen different kinds of

behaviour that are shown by an infant during his first year and

that, during it, come in most family infants to be elicited

especially by and to be directed especially towards a particular

figure. What follows is abstracted mainly from Ainsworth's

account. As she herself emphasizes, there is reason to suspect

that there are instances of each kind of discrimination earlier

than any she herself was able to observe. Since there is great

variation from infant to infant, and perhaps also in the case of

any one infant some fluctuation of discrimination when dis-

crimination first begins, it is possible to give only the roughest

of indications of the ages at which these discriminations first

appear.
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Differential Stopping of Crying on being Held

The criterion is that a baby continues to cry when held by

someone other than his mother and stops crying when taken

by her. The earliest occurrence noted by Ainsworth was in a

child aged nine weeks.

Differential Crying on Mother's Departure

The criterion is that a baby cries promptly when mother leaves

the room but not when others do so. The earliest occurrence

noted by Ainsworth was in a child aged fifteen weeks.

Differential Smiling at Visual Stimuli

The criterion is that a baby smiles more frequently, more

readily, and more fully at sight of his mother than at sight of

anyone else. The earliest instance noticed in the Ganda was

in a child of ten weeks. In a number of London infants on

whom Ambrose (1961) conducted experiments, the age at which

smiling at a stranger was at its peak was about thirteen weeks;

thereafter infants tended to smile mainly or only at mother.

It should be noted that differential smiling to auditory

stimuli (i.e. mother's voice) was observed by Wolff (1963) as

early as five weeks of age, though it is not clear whether a

child of this age can differentiate mother's voice from that of

another woman.

Differential Vocalization

The criterion is that a baby vocalizes more readily and more

frequently in interaction with his mother than in interaction

with others. Wolff (1963) noticed it as early as five or six weeks.

Ainsworth (1967) did not notice it before twenty weeks, but

remarks that her observations were inadequate.

Differential Visual-Postural Orientation

The criterion is that when a child is held by someone else he

keeps his eyes on mother in preference to others and is tensely

oriented towards her. This was noted by Ainsworth in one

child aged eighteen weeks.
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Differential Approach

The criterion is that, when in a room with mother and others,

a child selects his mother to crawl towards. Sometimes this

occurs also after mother has reappeared and has been greeted.

This behaviour was noted by Ainsworth in one child aged

twenty-eight weeks.

Differential Following

The criterion is attempting to follow mother when she leaves

the room, but not to follow others. Ainsworth notes that in-

fants tended to do this as soon as they were able to crawl,

which occurred in most of the Ganda infants at about twenty-

four weeks. The younger infants tended to cry as well as fol-

low. After about nine months they often followed without

crying, provided mother did not move too fast.

Differential Greeting Response

The criterion is that an infant greets his mother in certain

typical ways when he sees her after an absence. At first a full

greeting usually combines smiling, vocalizing, and general

bodily excitement; later it includes also lifting the arms. The
full response was noted by Ainsworth in a child of twenty-

one weeks, but she has little doubt that parts of it could have

been observed some weeks earlier. As soon as a child can

crawl, crawling towards mother also occurs as part of the

greeting response.

Two other greeting responses are fairly common, but both

appear to be culturally determined. These are clapping the

hands, which Ainsworth notes was fairly common in Ganda in-

fants after about thirty weeks of age but which was not ob-

served in a sample of white American infants, and kissing and

hugging, which were not observed in the Ganda infants but

which are shown by infants of Western cultures towards the

end of their first year of life.

Differential Climbing and Exploring

The criterion is that an infant climbs over his mother, explores
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her person, and plays with her face, her hair, or her clothes,

and does so less, if at all, with other people. Such behaviour

was first noted by Ainsworth in a child of twenty-two weeks.

Differential Burying of Face

The criterion is that, either in the course of climbing and ex-

ploring or on return after an excursion, an infant buries his

face in his mother's lap, or elsewhere in her person. Ainsworth

observed that the behaviour was directed only towards a child's

mother and never towards anyone else. It was seen in one child

aged twenty-eight weeks and in others a few weeks older.

Use of Mother as Base from which to Explore

The criterion is that a child makes exploratory excursions

from mother and returns to her from time to time, but does not

use others in this way to the same extent. It was observed by

Ainsworth in one child of twenty-eight weeks and was com-

mon at eight months.

Flight to Mother as Haven of Safety

The criterion is that when alarmed a child moves as fast as

possible away from the alarming stimulus and towards mother,

rather than towards others. Such behaviour was noted by

Ainsworth at about eight months.

Differential Clinging

Differential clinging to mother is especially evident when a

child is alarmed, tired, hungry, or unwell. Though Ainsworth

did not make a special study of its occurrence, she reports

that it was especially evident during the final quarter of the

first year.

To summarize these and other findings : it can be said that

before sixteen weeks differential responses are few in number
and are seen only when methods of observation are sensitive;

that between sixteen and twenty-six weeks differential responses
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are both more numerous and more apparent; and that in the

great majority of family infants of six months and over they

are plain for all to see.
1

Figures towards whom attachment behaviour is directed

In the discussion so far it has been implied that a child directs

his attachment behaviour towards one particular figure, refer-

red to either as his mother-figure or even simply as his mother.

This usage, which for the sake of brevity is unavoidable,

has nonetheless given rise on occasion to misunderstanding.2

Questions that arise and to which answers are required include

the following

:

a. Do children commonly direct their attachment behaviour

towards more than one person?

b. If they do so, do attachments to a number of figures

develop simultaneously, or does one attachment always pre-

cede the others?

c. When a child has more than one figure to whom he is

attached, does he treat all figures alike or does he show a

preference for one of them?

d. Can a woman other than a child's natural mother fill

adequately the role of principal attachment-figure?

Since the answers to these questions are interrelated, it is

convenient before discussing each separately to give a brief

answer to the set: almost from the first many children have

more than one figure towards whom they direct attachment

behaviour; these figures are not treated alike; the role of a

1. Since the above was written, data from another study have been pub-

lished, based on a sample comprising forty infants (or more) in each age-

group (Yarrow, 1967). Using as a criterion an infant's selective attention to

mother-figure in preference to a stranger, with excitement and positive

affect exhibited towards mother and not towards stranger, Yarrow reports

a clear preference for mother in 20 per cent of infants as early as one month

of age. By three months 80 per cent showed definite signs of recognition of

mother, and by five months all infants observed did so.

2. For example, it has sometimes been alleged that I have expressed the

view that mothering should always be provided by a child's natural mother,

and also that mothering 'cannot be safely distributed among several figures*

(Mead, 1962). No such views have been expressed by me.
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child's principal attachment-figure can be filled by others than

the natural mother.

Principal and Subsidiary Attachment-Figures

During their second year of life a great majority of infants

are directing their attachment behaviour towards more than

one discriminated figure, and often towards several. Some
infants select more than one attachment-figure almost as soon

as they begin to show discrimination; but probably most come
to do so rather later.

Of fifty-eight Scottish infants studied by Schaffer and Emer-

son (1964a), 17 (29 per cent) are reported to have been direct-

ing attachment behaviour towards more than one figure almost

from the time they started showing it to anyone. After another

four months not only had half the children more than one

attachment-figure but a number of them had as many as five

or more different attachment-figures. By the time these children

had reached eighteen months of age, those who still restricted

their attachment behaviour to only one figure had fallen to 13

per cent of the sample; which means that for a child of

eighteen months still to have only one attachment-figure is

quite exceptional. Ainsworth's findings for the Ganda show a

comparable state of affairs : all but a tiny minority were show-

ing multiple attachments by nine or ten months of age.

Nevertheless, although by twelve months a plurality of

attachment-figures is probably the rule, these attachment-

figures are not treated as the equivalents of one another. In

each of the two cultures considered the infants show clear dis-

crimination. In the case of the Scottish sample a scale was

devised for measuring the intensity of protest that a child

exhibited on being left by each figure. Results showed that for

most children there was regularly more protest when he was
left by one figure than by another, and that a child's attach-

ment-figures could be arranged in hierarchical order. Using a

broader range of criteria Ainsworth found that Ganda children

tended to focus most of their attachment behaviour on one

special person. Up till about nine months of age, she observed,

a child with more than one attachment-figure nevertheless
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tended to confine actual following to a single figure. More-
over, when a child was hungry, tired, or ill he usually turned

specifically to that figure. Other figures, on the other hand,

were sought when a child was in good spirits: such a figure

might be an older child who was in the habit of playing with

him.

These findings suggest that from an early age different

figures may elicit different patterns of social behaviour, and
that it may be confusing to refer to them all as attachment-

figures and to all the behaviour as attachment behaviour. In

future studies it will be necessary to give more attention to these

differences: approach to a playmate and approach to an

attachment-figure as defined here may well prove to have quite

different characteristics. This is a question to which further

consideration is given later (see p. 366). Meanwhile we may
note Ainsworth's conclusion

:

there is nothing in my observations to contradict the hypothesis

that, given an opportunity to do so, an infant will seek attachment

with one figure, . . . even though there are several persons available

as caretakers (Ainsworth, 1964).

The Principal Attachment-Figure

It is evident that whom a child selects as his principal attach-

ment figure, and to how many other figures he becomes at-

tached, turn in large part on who cares for him and on the

composition of the household in which he is living. As a matter

of empirical fact there can be no doubt that in virtually every

culture the people in question are most likely to be his natural

mother, father, older siblings, and perhaps grandparents, and

that it is from amongst these figures that a child is most likely

to select both his principal attachment-figure and his subsidiary

figures.

In both the Scottish study and the Ganda study only those

children who were living with their natural mother were selec-

ted for observation. In those circumstances it is not surprising

that in an overwhelming proportion of cases a child's principal

attachment-figure was his natural mother. There were, how-

ever, a few exceptions. Two Ganda children of about nine
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months, one a boy and one a girl, were said to be attached to

both mother and father but to prefer father, in the boy's case

even when he was tired or ill. A third Ganda child, a girl,

showed no attachment to her mother even at twelve months,

but instead was attached to her father and a half-sister.

Amongst the Scottish infants mother was almost always

principal attachment-figure throughout the first year of life,

but in some cases came to share the role, usually with father,

during the second year. There were, however, three out of

fifty-eight Scottish infants whose first attachment-figure was

said to have been someone other than mother: two chose

father and a third, whose mother was in full-time work, chose

grandmother who looked after him most of the day. (Owing to

the restricted criterion of attachment used by Schaffer and
Emerson it is not easy to be sure how some of their other data

should be interpreted.)

Observations such as these and many others make it abun-

dantly clear that, although it is usual for a child's natural

mother to be his principal attachment-figure, the role can be

taken effectively by others. Such evidence as we have is that,

provided a mother-substitute behaves in a mothering way to-

wards a child, he will treat her as another child would treat

his natural mother. Just what comprises a 'mothering way' of

treating a child is discussed in the next section. Briefly, it ap-

pears to be engaging in lively social interaction with him, and
responding readily to his signals and approaches.

Though there can be no doubt that a substitute mother can

behave in a completely mothering way to a child, and that

many do so, it may well be less easy for a substitute mother

than for a natural mother to do so. For example, knowledge of

what elicits mothering behaviour in other species suggests that

hormonal levels following parturition and stimuli emanating

from the newborn baby himself may both be of great impor-

tance. If this is so for human mothers also, a substitute mother

must be at a disadvantage compared with a natural mother.

On the one hand, a substitute cannot be exposed to the same
hormonal levels as the natural mother; on the other, a sub-

stitute may have little or nothing to do with the baby to be
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mothered until he is weeks or months old. In consequence of

both these limitations, a substitute's mothering responses may
well be less strong and less consistently elicited than those of a

natural mother.

Subsidiary Figures

It has already been remarked that we may need to distinguish

more carefully than has hitherto been done between attach-

ment-figures and playmates. A child seeks his attachment-

figure when he is tired, hungry, ill, or alarmed and also when
he is uncertain of that figure's whereabouts; when the attach-

ment-figure is found he wants to remain in proximity to him or

her and may want also to be held or cuddled. By contrast, a

child seeks a playmate when he is in good spirits and confident

of the whereabouts of his attachment-figure; when the play-

mate is found, moreover, the child wants to engage in playful

interaction with him or her.

If this analysis is right, the roles of attachment-figure and

playmate are distinct. Since, however, the two roles are not

incompatible, it is possible for any one figure at different times

to fill both roles : thus a child's mother may at times act both

as playmate and as principal attachment-figure, and another

person, for example an older child, who acts mainly as play-

mate may on occasion act also as a subsidiary attachment-

figure.

Unfortunately the two pioneer studies on which we are

drawing for our data do not make these distinctions. As a

result it is not easy to be clear whether the various figures

described in them as 'subsidiary attachment-figures' should al-

ways be so categorized. In this account of their findings, there-

fore, all these other figures are referred to simply as 'subsidiary

figures', in the supposition that some are truly subsidiary

attachment-figures, others are principally playmates, and a few

are both.

For both the Ganda and the Scottish infants the commonest

subsidiary figures to be reported were father and older siblings.

Others included a grandparent or other persons staying in the

house, and occasionally a neighbour. Both studies agree that
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each of these additional favoured figures is clearly discrimin-

ated from those not favoured. Ainsworth (1967) remarks that

'the specificity . . . and the sharpness of preferences among

familiar people is very striking'; for example, whereas one

sibling may always be greeted joyously, others are not.

Inevitably, for each child both the number and the identity

of these additional figures change over time. SchafFer and

Emerson record how, for a particular child, there might be a

sudden increase in the number of additional figures and later

perhaps a decrease. As a rule, though not always, such changes

reflected clearly who happened to be available in the household

at the time.

It is uncertain whether social behaviour begins to be directed

towards discriminated subsidiary figures at the same time as

it is first directed towards a principal attachment-figure or

whether it is directed towards subsidiary figures a little later.

Using as their criterion protest at being left, Schaffer and Emer-

son present their findings as supporting the first view. Ains-

worth, on the other hand, inclines to the belief that the direc-

tion of attachment behaviour towards subsidiary figures occurs

a little later than it does to a principal figure. Neither of these

studies, however, used methods sufficiently refined to enable

the issue to be settled. 3

When a child has more than one attachment-figure it might

well be supposed that his attachment to his principal figure

would be weak, and conversely, that when he has only one

figure his attachment to that one would be specially intense.

This, however, is not so : indeed, precisely the opposite is re-

ported for both the Scots infants and the Ganda. In the case of

the Scots, the infant who begins by showing an intense attach-

ment to a principal figure is reported as significantly more

likely to direct his social behaviour to other discriminated

figures as well, whereas an infant who is weakly attached is

more likely to confine all his social behaviour to a single figure.

Ainsworth notes the same correlation in the Ganda infants.

3. Ainsworth's observations were made at intervals of about a fortnight;

the reports from parents on which Schaffer and Emerson's study is mainly

based were obtained at intervals of four weeks.
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She offers as a possible explanation that the more insecure a

child's attachment to his principal figure is the more inhibited

is he likely to be in developing attachments to other figures.

Another explanation that can be advanced, either as an addi-

tion to Ainsworth's or as an alternative to it, is that the more
insecure a child the more inhibited is he in developing play

relations with other figures.

Whatever the true explanation of the correlation may prove

to be, one conclusion seems clear : it is a mistake to suppose

that a young child diffuses his attachment over many figures in

such a way that he gets along with no strong attachment to

anyone, and consequently without missing any particular per-

son when that person is away. On the contrary, such evidence

as is at present available supports a hypothesis advanced in

an earlier paper (Bowlby, 1958), namely that there is a strong

bias for attachment behaviour to become directed mainly to-

wards one particular person and for a child to become strongly

possessive of that person. In support of that view attention was

drawn to the way in which young children in a residential

nursery tend, when given any opportunity, to latch themselves

on to a particular nurse. In their Infants without Families

(1944) Burlingham and Anna Freud give many illustrations

of this. For example:

Bridget (2-2^ years) belonged to the family of Nurse Jean of

whom she was extremely fond. When Jean had been ill for a few

days and returned to the nursery, she constantly repeated: 'My
Jean, my Jean.' Lilian (2| years) once said 'my Jean' too, but

Bridget objected and explained : 'It's my Jean, it's Lilian's Ruth and

Keith's very own Ilsa.'

Because the bias of a child to attach himself especially to one

figure seems to be well established and also to have far-reaching

implications for psychopathology, I believe it merits a special

term. In the earlier paper I referred to it as 'monotropy'.

The Role of Inanimate Objects

So far we have been concerned only with the different human
figures towards whom attachment behaviour may be directed.
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It is well known, however, that certain components of attach-

ment behaviour are sometimes directed towards inanimate ob-

jects. Non-nutritive sucking and clinging are example.

It is also very common, of course, for nutritive sucking to be

directed towards an inanimate object, namely a feeding-bottle.

Since, however, feeding behaviour is regarded as a category of

behaviour distinct from attachment, the direction of nutritive

sucking to objects other than the mother's breast lies outside

the scope of this book.

In the simplest societies, in which an infant may spend most

of the twenty-four hours in contact with his mother, non-

nutritive sucking and also clinging are directed towards the

mother's body, as they are in all species of sub-human primate.

In other societies, on the other hand, including our own, non-

nutritive sucking may come during the early weeks of life to be

directed towards a dummy or a thumb, and some time later,

usually not much before the end of the first year, a child may
become attached to some particular bit of cloth or blanket, or

to a cuddly toy. This he insists on taking to bed with him, and

he may also demand its company at other times of day, especi-

ally if he is upset or tired. Often these soft articles are sucked

as well as clasped, but this is not invariable.

Following the attention drawn to first treasured possessions

by Winnicott (1953), more than one investigator has collected

reports about them from parents. These show that in the

United Kingdom at present the incidence of such attachments

is fairly high. Of twenty-eight Scottish children aged eighteen

months, Schaffer and Emerson (1964b) found that eleven, over

a third, were or had been attached to a special cuddly object.

Moreover, a third were said also to be given (or to have been

given) to thumb-sucking. It is of some interest that almost all

the children who had had cuddlies and who had sucked their

thumb were reported also to be children who much enjoyed

being cuddled by their mothers.

Whereas sucking of thumb or dummy usually starts in the

earliest weeks, attachment to a particular soft cuddly object is

rarely present before nine months of age and often starts con-

siderably later. In a series of forty-three children who had been
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or still were attached to such possessions, nine were reported

by their mothers to have become attached before twelve

months, twenty-two between their first and second birthdays,

and a dozen after their second birthday (Stevenson, 1954).

There is no evidence that in any of these respects boys differ

from girls.

The tremendous importance for a child's peace of mind of

the particular cuddly object to which he has become accus-

tomed is well known to mothers. Provided it is available a child

is content to go to bed and relinquish his mother. When the

object is lost, however, a child may be inconsolable until it is

found. Sometimes a child becomes attached to more than one

object. Mark, the eldest of three children, who was reported

always to have had his mother's undivided attention, is an

example

:

Mark sucked his thumb up to the age of four and a half, especially

at times of stress and at night-time. Before he was fourteen months

old he drew up his topmost blanket with his left hand and sucking

his right thumb he entwined the blanket round his left fist. Then

he beat his forehead with his muffled fist until he fell asleep. This

blanket became known as his 'cloak' and accompanied him every-

where - in bed, on holidays, and so on. From the age of three he

had as well a wooden squirrel, which at night he swathed in the

end of 'cloak' and tucked beneath him (report by mother, quoted by

Stevenson, 1954).

There is no reason to think that attachment to an inanimate

object bodes ill for a child; on the contrary, there is plenty of

evidence that such an attachment can be combined with satis-

factory relations with people. With some children, indeed, an

absence of interest in soft objects may give grounds for concern.

For example, Provence and Lipton (1962) report that none of

the infants they observed who had been cared for during their

first year in a depriving institution became attached to a

favourite cuddly object. Other infants sometimes show a posi-

tive dislike of soft objects, and here again there is reason to

think that their social development may have gone astray.

Stevenson (1954) describes such a child: he had been notable
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since early infancy for his strong dislike of soft toys. From the

first he had been rejected by his mother and was later deserted

by her, and it was plausible to suppose that in some way his

dislike of soft objects reflected a dislike of his mother.

Not only is attachment to a cuddly object consistent with

satisfactory relations with people but prolongation of an attach-

ment to an inanimate object into later childhood may well be

much commoner than is generally supposed : not a few child-

ren retain such attachments well into their school years.

Though it would be easy to assume that a prolongation of

these attachments suggests that a child is insecure, this is far

from certain. The position may be different, however, when a

child prefers an inanimate object to a person. Stevenson gives

some examples

:

Roy's mother told me that if Roy fell down he would always ask

for 'Say', his duster, rather than ask her for comfort. Two mothers

told me that their sons' first requests on coming round from opera-

tions were for the objects.

One of these two was Mark who, when he was aged six, had his

tonsils out. On coming round from the anaesthetic he asked for

'Squirrel' and, once he had it, went to sleep peacefully.

Presumably it would be possible for the whole of a child's

attachment behaviour to be directed towards an inanimate

object and none towards a person. Such a condition, were it to

last any time, would almost certainly be inimical to future

mental health. This 'common-sense' view is strongly supported

by the observations of Harlow and Harlow (1965) on rhesus

monkeys whose attachment behaviour during infancy had been

directed exclusively to a dummy-figure. When later they were

placed with other monkeys these infants proved grossly dis-

turbed in all their social relationships.

The theoretical significance of a child's attachment to in-

animate objects has been discussed by clinicians, notably by

Winnicott (1953) who termed them 'transitional objects'. With-

in the theoretical schema he advances these objects are held to

occupy a special place in the development of object relations;

they belong, he believes, to a phase during which an infant,
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whilst barely capable of the use of symbolism, is nonetheless

progressing towards it : hence the term 'transitional'.4 Though

Winnicott's terminology is now widely adopted, the theory on

which it is based is open to question.

A much more parsimonious way of looking at the role of

these inanimate objects is to regard them simply as objects

towards which certain components of attachment behaviour

come to be directed or redirected because the 'natural' object 5

is unavailable. Instead of to the breast, non -nutritive sucking is

directed to a dummy; and instead of to a mother's body, hair,

or clothing, clinging is directed to a blanket or cuddly toy. The

cognitive status of such objects, it is reasonable to assume, is

equivalent at each stage of a child's development to that of his

principal attachment-figure - at first something little more

elaborate than an isolated stimulus, later something recogniz-

able and expectable, and ultimately a figure persisting in time

and space. Since, pending more evidence, there is no reason to

suppose that the so-called transitional objects play any special

role in a child's development, cognitive or other, a more appro-

priate term for them would be simply 'substitute objects'.

The more parsimonious type of theory is strongly supported

by observations of the behaviour of sub-human primate infants

brought up away from mother. As in the case of human infants,

monkey and ape infants take readily to bottle for food, and to

comforter and thumb for non-nutritive sucking. Non-nutritive

sucking may also be directed to a variety of other parts of their

body : to toes commonly, and occasionally in a female to her

own nipple and in a male to his own penis. As something to

4. Because Winnicott's position is not easy to describe it is best presented

in his own words:

... the piece of blanket (or whatever it is) is symbolical of some part-

object, such as the breast. Nevertheless the point of it is not its symbolic

value so much as its actuality. It's not being the breast (or the mother) is

as important as the fact that it stands for the breast (or mother) .... I

think there is use for a term for the root of symbolism in time, a term

that describes the infant's journey from the purely subjective to objec-

tivity; and it seems to me that the transitional object (piece of blanket,

etc.) is what we see of this journey of progress towards experiencing.

5. By 'natural' is meant the object towards which the behaviour is

directed in an animal's environment of evolutionary adaptedness.
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cling to, Harlow has shown, baby monkeys take quickly to a

dummy mother-figure provided it is soft.

When cared for by a human foster-mother, monkeys and

apes at once take her for mother and cling with great tenacity.

Because their clinging is so unremitting it is fortunate that it is

sometimes possible to fob them off temporarily with a piece of

cloth. Such redirected behaviour is described vividly by Hayes

(1951) who brought up an infant chimpanzee. Reporting the

behaviour of Viki at about nine months of age, she writes

:

Although Viki and I were staunch friends, I was not her only

solace in times of distress. We discovered that Viki could be com-

forted ... by giving her a towel to hold. . . . Everywhere Viki went

a towel trailed behind, clutched in one hand, or fist, or draped over

her back. . . . [When] she tired of [a] toy and decided to move on,

she always reached behind her confidently for her towel. If she

could not feel it, she looked, and if it was not in sight either, she

ran frantically around the room searching for it. Then she grabbed

my skirt and bounded up and down until I gave her a towel in

self-defence.

Many other examples of such behaviour in primate infants

brought up in atypical surroundings could be given.

Thus it seems clear that, whether in human infants or monkey
infants, whenever the 'natural' object of attachment behaviour

is unavailable, the behaviour can become directed towards

some substitute object. Even though it is inanimate, such an

object frequently appears capable of filling the role of an im-

portant, though subsidiary, attachment-'figure'. Like a princi-

pal attachment-figure, the inanimate substitute is sought es-

pecially when a child is tired, ill, or distressed.

Processes leading to selection of figures

In the previous chapter it is postulated (pp. 328-9) that the

development of an infant's attachment behaviour towards par-

ticular figures is the product of at least four processes at work

in him. The first three of these processes, together with the con-

sequences to which they almost inevitably lead when an infant

is cared for in an ordinary family, are listed below

:
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a. an in-built bias to orient towards, to look at, and to listen

to certain classes of stimuli in preference to others, which

results in a very young infant's coming to pay special attention

to the humans caring for him;

b. exposure learning, which results in an infant's learning the

perceptual attributes of whoever is caring for him and dis-

criminating that person from all other persons and things;

c. an in-built bias to approach whatever is familiar, which

leads an infant, as soon as his motor equipment permits, to

approach such familiar figure(s) as he has learned to dis-

criminate.

The fourth process at work is that well-known form of learn-

ing through which, as a result of feedback of certain of the

consequences of a piece of behaviour, that behaviour can be-

come augmented (reinforced). Which, it may now be asked,

are the particular consequences to which primitive forms of

attachment behaviour lead that, when fed back centrally, have

the effect of augmenting that behaviour?

It has already been remarked in Chapter 12 that no evidence

has ever been presented that supports the traditional theory that

the crucial reinforcer of attachment behaviour is food and that

the reason a child becomes attached to a particular figure is

because she feeds him and satisfies his other bodily needs.

Conversely, evidence is now weighty that amongst the most

effective reinforcers of attachment behaviour is the way a

baby's companions respond to his social advances. This evi-

dence can now be presented more fully. It derives from two

sources - natural observation and experiment.

Amongst studies using natural observations are those of

Schaffer and Emerson for Scottish children and of Ainsworth

for Ganda children, and also some less systematic studies of

children reared in Israeli kibbutzim. Findings all point in the

same direction.

Schaffer and Emerson (1964a) were concerned to identify con-

ditions that are associated with whether a baby of eighteen

months becomes attached to mother at a high or a low degree

of intensity, as measured by protests at her departure. Their

conclusions are based on data for thirty-six children.
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A number of conditions that have traditionally been thought

to be relevant to intensity of attachment showed no significant

association. These included several variables connected with

methods of feeding, weaning, and toilet-training. Other vari-

ables that proved unrelated were sex of child, birth order, and

developmental quotient. By contrast, two variables relating to

mother's social interactions with her infant stood out as clearly

significant. These were the readiness with which a mother res-

ponded to her infant's crying and the extent to which she her-

self initiated social interaction with her baby : the more readily

she responded to his cries and the more interaction she initiated

the stronger did her eighteen-month-old infant tend to be

attached to her (as measured by his protests at her departure).

Though these two variables showed some overlap, their degree

of association was not statistically significant

:

. . . some of the mothers . . . who responded quickly to the infant's

crying rarely interacted with him spontaneously, and, conversely,

some of those who discouraged crying nevertheless interacted a

great deal with the child.

The conclusion that responsiveness to crying and readiness

to initiate interaction are amongst the most relevant variables

was supported by the data that Schaffer and Emerson obtained

on subsidiary figures. Individuals who responded readily to an

infant's crying but who might give him no physical care tended

to be those whom infants selected as subsidiary figures; where-

as those who sometimes gave him physical care but were

socially unresponsive were unlikely to be selected.

Naturally, quite often figures who were readily responsive

to crying and who frequently initiated interaction were also

those who were most frequently available. But this was not

always so: for example, some mothers who were available all

day were not responsive to or sociable with their infants, where-

as some fathers who were not frequently available interacted

strongly with their infants whenever they were with them. In

such families, Schaffer and Emerson found, a child tended to

become more intensely attached to father than to mother.
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Several of the mothers . . . indeed complained that their policy

of not 'spoiling' was being ruined by their husbands and that the

infant who was quite undemanding as long as only the mother was

about would make intense demands for his father's presence and

attention during holiday periods, weekends and evenings.

In analysing her data on the Ganda children Ainsworth is

inclined to draw similar conclusions, though the deficiencies of

her observations make her cautious. Her experiences in Africa,

however, led her in a subsequent study (of white infants in

Maryland) to make much more systematic records of the speed,

frequency, and form of the social responses a mother tends to

show her baby. In a preliminary account of her findings, Ains-

worth (1967, Chapter 23) reports that in the new study two

variables have proved to be significantly related to develop-

ment of attachment behaviour: (i) sensitivity of mother in

responding to her baby's signals, and (ii) the amount and nature

of interaction between mother and baby. The mothers whose

infants are most securely attached to them are mothers who
respond to their babies' signals promptly and appropriately,

and who engage in much social interchange with them - to the

delight of each party.

Certain well-attested observations of the development of

attachment behaviour in infants brought up in Israeli kibbutz-

im are not easily understood in terms of traditional theory;

with a theory that emphasizes the role of social interaction in

the development of attachments, on the other hand, they

square well.

In an Israeli kibbutz a child is generally cared for most of

the time by a nurse 6 in a communal nursery; his parents look

after him for only an hour or two a day, except on the Sabbath

when they have him all day. Thus by far the most of his feed-

ing and other routine care is provided by the nurse. Despite this,

however, the principal attachment-figures of a kibbutz child

are his parents - a matter on which all observers seem agreed.

For example, after studying the development of children in one

particular kibbutz, Spiro (1954) writes

:

6. The nurse is known as a metapeleth (plural, metaploth).
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Although the parents do not play an outstanding role in the

socialization of their children, or in providing for their physical

needs . . . parents are of crucial importance in the psychological

development of the child. . . . They provide him with certain security

and love that he obtains from no one else. If anything the attach-

ment of the young children to their parents is greater than it is in

our own society.

This generalization is repeated by Pelled (1964) who bases

her conclusions on twenty years of psychotherapeutic work

with individuals brought up in kibbutzim :

. . . the main object-relationships of the Kibbutz child are his rela-

tions to his family - parents and siblings. ... In none of my cases

could I find a strong and lasting tie to a metapeleth. . . . The meta-

ploth who belong to the past are usually mentioned only in passing,

in a tone of emotional indifference, sometimes with much resent-

ment. ... In retrospect, the relationship to the metapeleth appears

as a kind of transient, interchangeable, need-satisfying object-

relationship which stops when the need-situation comes to an end.

These findings, it is clear, are the reverse of what the tradi-

tional theory would predict. It is not difficult, on the other

hand, to understand them in terms of the theory now advanced.

In the communal nursery the metapeleth always has several

children to care for and must also prepare their food, change

their clothes, and so on. Consequently she may have relatively

little time to respond to an infant's signals or to engage in

play with him. When, by contrast, a mother is in charge of her

child, she is usually not otherwise engaged and so is free to

respond to his advances and to initiate social play. It seems not

unlikely therefore that in the course of a week a child engages

both in more social interaction and in more appropriately

timed interaction with his mother than ever he does with his

metapeleth. Whether or not this is really so can, of course, be

checked by systematic observation. 7
If it proves a true picture

7. This suggestion is strongly supported by the findings of Gewirtz and

Gewirtz (1968) who, in a study using direct observation, found that during

the first eight months of his life an infant in a kibbutz sees his mother each

day for at least twice as much time as he sees the metapeleth. This is largely

because the metapeleth is out of the infant's actual presence for much of the

time that he is in her care.
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of what obtains in a kibbutz, it would be a counterpart of what

is reported by Schaffer and Emerson of some families, namely

that a child becomes more attached to father, of whom he sees

little but who responds to him freely, than to mother, who
cares for him all day but interacts with him rarely.

The observations so far reported were all made in the every-

day settings in which children are cared for - with all the ad-

vantages of being made in the course of real life and all the

difficulties of interpreting the findings that such settings present.

It will be noticed, however, that the conclusions drawn from

these studies are wholly consistent with the results of the few ex-

periments so far done (and reported in the previous chapter).

Thus Brackbill (1958) was able to increase the smiling of three-

month-old babies by the simple expedient of responding socially

every time a baby smiled - namely, by smiling back, cooing,

picking him up, and cuddling him; and Rheingold, Gewirtz,

and Ross (1959) were able to increase the babbling of babies

of the same age by rather similar methods - each time the baby

babbled the experimenter responded with a broad smile and

three 'tsk' sounds, and lightly squeezed the infant's abdomen.

Delay in Becoming Attached

The data on infants who are slow to develop an attachment

are also consistent with the theory being advanced. Whereas

most children show very clear signs of differentially directed

attachment behaviour by nine months of age, in a few the

appearance of such behaviour is delayed, sometimes until well

into the second year. The evidence suggests that these are

usually infants who for one reason or another have experienced

much less social stimulation from a mother-figure than have

those whose development has been faster.

Infants brought up in an impersonal institution are cases in

point. The findings of Provence and Lipton (1962) have already

been noted : at the age of twelve months, they report, there was

no sign of differentially directed attachment behaviour in any

of the seventy-five infants they studied. (All had been in the

institution from the age of five weeks or earlier.)

The findings of Ainsworth (1963, 1967) in regard to Ganda
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infants brought up within a family setting are of a piece with

those of Provence and Lipton. Of the twenty-seven Ganda
children she observed, four were deviant in that they were

markedly delayed in showing attachment. Two of them were

half-sisters (by different mothers) and showed hardly any dis-

crimination or attachment at eleven months and twelve months

respectively. The other two were twins (boy and girl) who
showed virtually no attachment behaviour at thirty-seven weeks

when observations ended.

When the mothers of each of these twenty-seven children

were rated on a seven-point scale in regard to the amount of

care each gave her baby, the only mothers to be rated in the

lowest two categories were the mothers of the non-attached

infants. These mothers regularly left their babies for long

periods, and shared mothering with others even when they

themselves were available. When the total amount of care each

baby received, whether from mother or someone else, was

considered, these babies remained in a very low category in

comparison with all but one of the infants who became

attached.

In discussing her results Ainsworth points out that the

dimension of 'motherly care' she used in that study is alto-

gether too unspecific. As already stated, the component of

mothering care that she believes to be most important is social

interaction, not routine care.

The Roles of Receptors of Different Kinds

Both in these experiments and in the everyday settings the

social stimulation reported as being effective in promoting

attachment behaviour comprises a mixture of visual, auditory,

and tactile, and usually kinaesthetic and olfactory stimulation

as well. Questions thus posed are: which, if any, of these

modes of interaction are indispensable for attachment to

develop, and which are the most powerful for the purpose?

In discussions of the subject two trends are noticeable. In

much of the earlier literature, which assumed that attachment

developed as a result of a child's being fed, emphasis was

placed on tactile, and particularly oral, stimulation. More
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recently, this supposition has been challenged, especially by

those such as Rheingold (1961) and Walters and Parke (1965)

whose theoretical position is similar to that adopted here. These

workers emphasize that, from quite early weeks, an infant's eyes

and ears are active in mediating social interchange, and they

call in question the special role hitherto attributed to tactile

and kinaesthetic stimulation. Not only smiling and babbling,

but eye-to-eye contact also seems to play a very special part in

developing a bond between infant and mother (Robson, 1967).

That visual contact is of great importance is further sup-

ported by the fact that, during routine caretaking, a mother

tends to hold her infant in such a way that face-to-face contact

occurs only rarely; whereas when she is feeling sociable she

habitually holds him facing towards herself (Watson, 1965).

This observation is in accord with the finding that an infant

becomes attached to figures who initiate interaction with him
rather than to figures who do little more than attend to his

bodily requirements.

At first reading it might be thought that the view that visual

rather than tactile and kinaesthetic stimuli are prepotent re-

ceives support also from a study of the development of attach-

ment in infants who are averse to being cuddled, reported by

Schaffer and Emerson (1964b). Such a conclusion would, how-

ever, hardly be warranted.

In this study, which is a part of their larger study of the

development of attachment (Schaffer and Emerson, 1964a), the

researchers identified a group of nine infants, out of a sample

of thirty-seven, who at the age of twelve months were reported

by their mothers to be actively resistant to being cuddled : as

one mother put it, 'He won't allow it; he fights to get away.'

Another nineteen infants were reported to enjoy being cuddled,

while the remaining nine occupied an intermediate position.8

8. Schaffer and Emerson state that all their non-cuddlers were described

by their mothers as having shown their peculiarities from the early weeks.

Dr Mary Ainsworth (personal communication), however, is sceptical of any

retrospective report that 'he never was a cuddly baby'. Work with her Mary-

land sample suggests to her that at least some non-cuddlers are babies whose

mothers hold them little during the first few months:

My assistants and I have made a special point of picking up tiny babies
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Differences found in the development of attachment as between

non-cuddlers and cuddlers were few : the only significant differ-

ence was that, at the age of twelve months, intensity of attach-

ment was rated as higher in the cuddlers than in the non-

cuddlers. At eighteen months, however, this difference, though

still present, was no longer significant; nor was there at that

age any difference between the children in the number of per-

sons to whom attachment behaviour was directed.

Although the finding of so little difference between the two

groups might be interpreted to mean that experience of physi-

cal contact plays little part in the development of attachment,

caution is necessary. For it would be a serious mistake to sup-

pose that a baby described by Schaffer and Emerson as a non-

cuddler receives no tactile or kinaesthetic stimulation. On the

contrary, non-cuddly infants enjoyed being swung around and

romped with; moreover, they were content to sit on mother's

knee when being fed; and, when alarmed, liked to hold

mother's skirt or hide their face against her knee. The only

thing that led them to be regarded as different from other

children, indeed, was that they resented being restrained : when-

ever being cuddled entailed restriction of their movement, they

protested. Thus, although these infants probably received

rather less tactile stimulation than the cuddlers received, what

they received was very far from negligible.

Studies of the development of attachment in blind infants

also give rather ambiguous results. On the one hand are state-

ments that the tie of a blind infant to his mother, in terms of

both specificity and intensity, is significantly weaker than is

that of a sighted infant (quoted by Robson (1967) as personal

statements from Daniel Freedman, Selma Fraiburg, and

Dorothy Burlingham); on the other is the view that the impres-

sion sometimes given by blind children that they readily ex-

change a familiar attachment-figure for an unfamiliar one is

who their mothers say are not cuddly. With us they are cuddly. The fact is

that the mother does not like to cuddle a baby. Later on, we find, these

babies become non-cuddlers and squirm when held. Of course, some
brain-damaged babies are hypertonic and may be non-cuddlers from the

beginning.
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false and arises from the fact that a blind child, like a sighted

child who is alarmed, tends, when the familiar figure is tem-

porarily missing, to cling to whoever may be available (Nagera

and Colonna, 1965). A possible solution to these apparently

opposing views is that blind infants develop an attachment to

a particular figure more slowly than do sighted ones but, once

an attachment has developed, it is more intense in blind infants

and persists so for longer than it does in sighted children.

The truth is that data do not yet exist for answering the

questions posed. That the distance receptors play a far more

important part than they have hitherto been accorded seems

indubitable, but this is far from concluding that tactile and

kinaesthetic receptors are unimportant. On the contrary, when
an infant is much distressed, bodily contact seems vital, whether

it is in soothing a crying infant during his early months or, a

little later, in comforting him when he is frightened. The wisest

position to take at present is that in all likelihood all modes

of social interaction play a major role, but that, thanks to

considerable redundancy in the organization of attachment be-

haviour, a shortfall in one mode can, perhaps within wide

limits, be made good through some other mode. A plethora of

alternative means by which the requirements of survival can

be met is, it is known, very common in the animal kingdom.

Sensitive phases and the fear of strangers

Since in other species it is now well established that there is

a phase during which attachment behaviour to a preferred

figure is most readily developed, the question is naturally raised

whether the same holds for man. Most workers with an etho-

logical orientation tend to think it probably does. What is the

evidence?

Evidence for a Phase of Increasing Sensitivity

Several students of the subject, e.g. Gray (1958), Ambrose

(1963), Scott (1963), Bronson (1965), suspect that during the

first five or six weeks of life an infant is not yet ready to
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develop attachment behaviour towards a discriminated figure.

Neither perceptual capacities nor the level at which behaviour

is organized are such that he can interact socially in any but

very primitive ways.9

After about six weeks of age an infant becomes increasingly

able to discriminate what he sees, hears, and feels, and in

addition his behaviour becomes much better organized. As a

result, by the third month, differences in the social behaviour

of infants brought up in families and in institutions are becom-

ing apparent. From evidence such as this, and from considera-

tion of the rapid growth of an infant's neurological equipment,

it is tentatively concluded that, whilst readiness to develop

attachment is low in the weeks after birth, it increases during

the second and third months. The fact that by the end of a

half-year the elements of attachment behaviour are clearly

established in many infants suggests that during the preceding

months - fourth, fifth, and sixth - most infants are in a high

state of sensitivity for developing attachment behaviour.

Beyond a general statement of this kind it is not possible to

go. In particular, there is no evidence whether sensitivity is

greater during any one of these months than during another.

Without further evidence, for example, it is not possible to

accept a suggestion by Ambrose (1963) that the period from
about six to fourteen weeks, during which an infant is learning

the characteristics of human faces (supra-individual learning)

and before he can discriminate particular faces, may be a

specially sensitive one. The evidence he presents is inconclusive;

moreover, a theory on which part of his argument is based -

that imprinting is a product of anxiety reduction (Moltz, 1960)

- is not generally accepted (see Chapter 10, p. 213n).

Evidence that a Degree of Sensitivity Persists for some Months

Although by six months of age a majority of family-reared

infants are showing attachment behaviour, some are not;

neither are most of those raised in institutions. Since it seems

certain that a majority of such children do develop attachment

9. An argument, used by Gray (1958), that during his first six weeks a

human infant cannot learn is, however, certainly mistaken (see Chapter 14).
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later, it is evident that some degree of sensitivity persists for a

time at least.

One of Schaffer's studies casts some light on the question.

In this, Schaffer (1963) aimed to discover the effect on the on-

set of attachment behaviour of longish separations occurring

during the middle of the first year of life. All the twenty infants

in the study spent periods of ten weeks or more in one of two

institutional settings, in neither of which had they any oppor-

tunity of making a discriminated attachment; and all of them
returned to their homes somewhere between thirty and fifty-

two weeks of age. Since on return they were all of an age when
discriminated attachment behaviour could be expected, the

interest was to discover how much delayed by the preceding

period of separation they might be in showing it.

Schaffer found that, by twelve months of age, all but one of

these children had developed attachment behaviour. Delay in

doing so varied enormously - from three days to fourteen

weeks. Eight children were showing attachment by the end of

two weeks at home; another eight took between four and seven

weeks; the remaining three took from twelve to fourteen

weeks.

Of the many factors that probably accounted for the varia-

tion two were fairly easy to identify: (i) conditions in the

institution, and (ii) experience after return home. Surprisingly,

neither length of time away nor age on return seemed signifi-

cant.

The infants fell into two groups. One group of eleven were

cared for in hospital where they received little stimulation,

either of a social or of other kinds. Mother was able to visit,

however; but most were visited only once weekly, a few four

or five times a week. The second group of nine infants were

cared for in a baby home in order to avoid contact with active

tuberculosis. Although these nine were never visited by mother,

they experienced a considerable amount of social interaction

from a relatively large staff of nurses.

After return home the infants who had been in the baby

home developed attachment to mother far sooner than did

those who had been in hospital. Whereas all but one of the
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hospital infants took four weeks or longer to show attachment,

all but two of the baby-home infants were showing attachment

within fourteen days. One baby-home child, discharged aged

twelve months after no fewer than thirty-seven weeks away,

was already showing attachment behaviour on his third day

home.

From these findings it seems safe to conclude that, given

plenty of social interaction during the middle and latter half of

the first year of life, an infant will quickly develop a discrimin-

ated attachment once he is given the opportunity to do so;

whereas, without such social stimulation, he will be much
slower to develop it. When the general level of social stimula-

tion is low, it is clear, the occasional visit of his mother is in-

sufficient to make good the position (though it may be better

than nothing).

Undoubtedly the most interesting part of Schaffer's study

concerns the speed with which attachment developed in the in-

fants who had been cared for in the baby home. Seven of the

nine showed it within a fortnight of returning home; and in

one of the other two the reason for delay was almost certainly

that the infant received very little social attention after his

return. This was a boy who was thirty-six weeks old when he

went back to his family after twelve weeks away in the baby

home. His father was an invalid and his mother worked, which

meant that the child was cared for by father and saw little of

mother. Though both parents were fond of him, during this

time neither gave him much attention, and attachment be-

haviour was not seen. Two and a half months later, how-

ever, mother gave up work and devoted herself to her family.

Within a few days of her doing so the child, now nearly

a year old, had developed a strong and specific attachment to

her.

These data indicate that, provided social conditions are

above a minimum, readiness to develop attachment can be

maintained in some infants at least until the end of the first

year. Many questions remain unanswered, however. First,

what are minimal conditions? Secondly, is an attachment that

develops late as strong, stable, and secure as one that develops
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earlier? Thirdly, for how long into the second year can readi-

ness to develop an attachment be maintained? Whatever the

safety margin may be it is certain that after the age of about

six months conditions for developing attachment tend to be-

come more complicated. A main reason for this is the growing

ease and strength with which fear responses are aroused.

Fear of Strangers and Reduced Sensitivity

As they grow older human infants, like young creatures of

other species, come to show fear at sight of anything strange,

including strange people. Once such responses are common
and/or strong, an infant tends to withdraw instead of to

approach. As a result he becomes less likely to make an attach-

ment to a new figure.

Before an infant shows fear he goes through three other

phases in his response to sight of a stranger (Freedman, 1961;

Schaffer, 1966; Ainsworth, 1967). These are:

a. a phase during which he shows no visual discrimination

between strangers and familiars;

b. a phase, usually lasting six to ten weeks, during which he

responds to strangers positively and fairly readily, though not

as readily as to familiars;

c. a phase, usually lasting four to six weeks, during which he

sobers at sight of a stranger and stares.

Only after that does he show behaviour typical of fear, for

example, orientation and movement away from the stranger,

whimpering or crying, and a facial expression of dislike.10

The age at which unmistakable fear on sight of strangers

first occurs varies greatly from infant to infant, and varies too

according to the criteria used. In a few infants it is seen as early

as twenty-six weeks; in a majority it is present by eight months;

and in a small minority its onset is delayed until the second

10. Ambrose (1963) suggests that fear responses may be present before

such overt behaviour is seen. He bases his view on the sharp reduction in

an infant's smiling response to a stranger, observed in infants of fourteen to

sixteen weeks, and due, he believes, to a 'massive inhibition by a newly

interfering response . . . probably fear'. It is by no means certain, however,

that this conclusion is justified; furthermore, if it is, it seems that the

response is at low strength and is quickly habituated.
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year (Freedman, 1961; Schaffer, 1966; Ainsworth, 1967). 11

Fear on being touched or picked up by a stranger occurs earlier

than fear on sight (Tennes and Lampl, 1964).

In accounting for the late appearance in some babies of fear

on sight of strangers, different workers point to different vari-

ables. Both Freedman (1961) and Ainsworth (1967) report that

the later attachment develops the later also does fear of

strangers develop; whereas Schaffer (1966) reports that the

more people an infant habitually encounters the later the onset

of fear. No doubt there are other variables besides these two.

As infants grow older their fear of strangers is usually more

evident. Tennes and Lampl (1964) give seven to nine months

as the age of peak intensity, whereas Morgan and Ricciuti

(1969) believe the peak to be in the second year. Ainsworth

(1967) notes that there tends to be a marked increase at nine

or ten months. She notes also, however, that there is great

variation from infant to infant, and that for any one infant

there tend to be inexplicable variations from month to month.

A principal difficulty in determining both onset of fear and

peak of intensity is that, in any one infant, the occurrence of

fear of strangers varies greatly according to conditions. For

example, both occurrence and intensity depend in large

measure on how far distant the stranger is, whether he

approaches the infant and what else he does; they probably

depend also on whether the infant is in familiar or strange

surroundings and on whether he is ill or well, fatigued or fresh.

Yet another variable, studied especially by Morgan and Ric-

ciuti (1969), is whether an infant is on his mother's knee or

away from her. From the age of eight months onwards this

makes a big difference, an infant sitting four feet from his

mother showing much more fear than when sitting on her knee;

this finding is no doubt related to the fact that from eight

months onwards an infant begins to use his mother as a secure

base from which to explore.

Other evidence that points to an increased tendency to res-

pond adversely to strangers is found in the way infants of

11. Yarrow (1967) reports the following incidence for his sample: at three

months, 12 per cent; at six months, 40 per cent; at eight months, 46 per cent.

387



Ontogeny of Human Attachment

different ages react to being moved from one mother-figure to

another. The preliminary results of a study of seventy-five

infants, each of whom was shifted from a temporary foster-

home to an adoptive home at an age between six weeks and

twelve months, have been reported by Yarrow (1963).

Of the infants shifted between the ages of six and twelve

weeks none was observed to be upset; but of those transferred

at the age of three months a few were so. Thenceforward, with

increasing age, not only were a larger proportion recorded as

disturbed but the severity and pervasiveness of their disturb-

ance were greater. Of those aged six months 86 per cent showed

some disturbance; and every one of those aged seven months

or older 'reacted with marked disturbance'. Disturbed be-

haviour included a reduction in such social responses as smil-

ing and babbling, and an increase in crying and clinging. It

included also unusual apathy, disturbed eating and sleeping,

and a loss of abilities previously present.

Conclusion

As Caldwell (1962) has emphasized, the problem of sensitive

periods is complex. Hinde (1963) suggests, for instance, that

each separate response probably has its own sensitive period.

Much turns, of course, on whether we are concerned with the

development of a discriminated attachment or with the effects

of disrupting an attachment once made. There can be no doubt,

for example, that an established attachment is in a specially

vulnerable condition for several years after the first birthday.

As regards development of the first attachment, it is plain

that during the second quarter of the first year of life infants

are sensitive and ready to make a discriminated attachment.

After six months of age they can still do so; but as the months

pass difficulties increase. By the second year, it seems clear,

these difficulties are already great; and they do not diminish.

Spitz's position : a critique

Anyone familiar with Rene Spitz's theories regarding the

development of object relations during the first year of life will

realize that they are very different from those presented here.
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Since Spitz's views are widely accepted there is reason to dis-

cuss them in detail.

First outlined in earlier papers (Spitz, 1950, 1955), Spitz's

views are restated unchanged in his book, The First Year of

Life (1965). The main feature of his position is that true ob-

ject relations are held not to be established before eight months.

In reaching this conclusion Spitz anchors his argument to

what he terms 'eight-months anxiety' (termed here 'fear of

strangers'). His position can be summarized under four heads:

a. Observations regarding the age at which withdrawal from

strangers commonly occurs: Spitz holds that this behaviour

begins in most infants at about eight months.

b. An assumption that withdrawal from strangers cannot be

due to fear : since the stranger can have caused the infant no

pain or unpleasure, the infant, in Spitz's view, can have no

reason to fear him.

c. A theory that withdrawal from strangers is, therefore, not

a withdrawal from something frightening, but instead a form

of separation anxiety: 'what [an infant] reacts to when con-

fronted with a stranger is that this is not his mother; his

mother "has left him" . .
.' (1965, p. 155).

d. An inference, drawn from data and theory, regarding the

age at which a child discriminates his mother-figure and

develops 'a true object relation*. Spitz writes (1965, p. 1 56)

:

We assume that this capacity [to identify strangers] in the eight-

month-old child reflects the fact that he has now established a true

object relation, and that the mother has become his libidinal object,

his love object. Before this we can hardly speak of love, for there

is no love until the loved one dan be distinguished from all

others . .

.

It will be evident from observations already detailed in this

chapter that the position taken by Spitz is not tenable.

First, and most crucially, Spitz is mistaken in supposing that

a child's fear of a person or thing develops only as a result of

his or its having caused him pain or unpleasure. Strangeness

per se is a common cause of fear. There is thus no reason to

look for any explanation of why an infant withdraws from

strangers other than that he is alarmed by their strangeness.
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Secondly, there is clear evidence that fear of strangers is a

reponse quite distinct from separation anxiety : even when his

mother is simultaneously in sight an infant may continue to

show fear of a stranger. When this objection was first pointed

out, Spitz (1955) replied that a child who behaved in this way
was a rare exception. But that view can no longer be sustained.

In their careful experimental study Morgan and Ricciuti

(1969) observed that, in infants of from ten to twelve months
of age, this behaviour occurred in nearly half of them (thirteen

out of thirty-two).

Finally, there is abundant evidence that an infant can dis-

criminate familiar from unfamiliar long before he shows overt

fear of strangers.

An examination of Spitz's position shows that the central

flaw in it is his supposition that, when confronted by a stranger,

an infant cannot be .possessed of 'realistic fear', a supposition

based on the assumption that 'realistic fear' is elicited only by

people and objects that a child associates 'with a previous

experience of unpleasure'.

Spitz's theory has had certain ill effects. One is that, by re-

garding 'eight-months anxiety' as the first indicator of a true

object relation, it has distracted attention from observations

showing unmistakably that both discrimination of a familiar

figure and attachment behaviour occur in a majority of infants

long before they reach eight months. A second is that, by

identifying fear of strangers with separation anxiety, it has

confounded two responses that it is vital to keep distinct.
12

Fear of Strangers, Separation Anxiety, and
A ttachment Behaviour

The position advanced here, namely that separation anxiety

and fear of strangers are two distinct, though related, forms of

behaviour, has been advocated by nearly all those who in recent

12. Spitz's terminology 'eight-months anxiety' is unsatisfactory on two

grounds: (a) since fear of strangers begins at different ages, follows different

courses in different infants, and is influenced by many variables, it is mis-

leading to label it by reference to any particular month of life; (b) following

Freud's usage (1926), the term 'anxiety' is best restricted to situations of

'missing someone who is loved and longed for' (S.E., 20, p. 136).
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years have presented data and considered the issue. They in-

clude Meili (1955), Freedman (1961), Ainsworth (1963, 1967),

Schaffer (1963, 1966; Schaffer and Emerson, 1964a), Tennes

and Lampl (1964), and Yarrow (1967).

Although there is much disagreement over detail, all these

workers hold that, during a child's development, fear of

strangers and separation anxiety appear independently of one

another. For example, Schaffer (in a personal communication)

reports, for a sample of twenty-three infants, that in twelve

infants separation anxiety developed before fear of strangers;

in eight, both developed simultaneously; and in three, fear of

strangers developed before separation anxiety. By contrast,

Benjamin (1963) reports that in his sample the mean ages for

both onset and peak intensity of separation anxiety are later

by some months than they are for fear of strangers. 13

Although there is thus diversity of opinion regarding the

relationship of fear of strangers and separation anxiety, owing

no doubt to the many variables at work and the differing

criteria used, there is general agreement that the relationship

is no simple one. None of the reports gives evidence that the

two responses have a simultaneous origin or run a parallel

course.

That separation anxiety and fear of strangers are distinct

responses is in keeping with Freud's position. From the first

Freud held that anxiety is not the same thing as being afraid

of some alarming object in the environment and considered

that there is need for two distinct terms. Most psychoanalysts

have sensed that the distinction is valid, though their formu-

lations of it have been extremely varied. In earlier papers

(Bowlby, 1960a, 1961a) I have discussed some of these prob-

13. Whilst Benjamin's data and those of his colleagues (Tennes and
Lampl, 1964) strongly support the view that there are two distinct patterns

of behaviour, his theorizing is something of a compromise. On the one hand,

following Spitz, Benjamin (1963) holds that 'stranger anxiety' and separa-

tion anxiety have a main determinant in common, namely fear of object loss.

On the other, unlike Spitz, Benjamin believes that the two are not identical:

whereas fear of object loss is 'the sole immediate dynamic determinant of

separation anxiety', it is 'only a major co-determinant of stranger anxiety . .
.*.

The other co-determinant, Benjamin holds, is fear of the strange as such.
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lems with special reference to separation anxiety and have ad-

vocated a schema in many ways similar to that adopted by

Freud in his later years.

The simplest form in which the distinction can be stated is

that, on the one hand, we try at times to withdraw or escape

from 2l situation or object that we find alarming, and, on the

other, we try to go towards or remain with some person or in

some place that makes us feel secure. The first type of behaviour

is commonly accompanied by a sense of fright or alarm, and is

not far from what Freud had in mind when he spoke of 'realistic

fear' (Freud, 1926, S.E., 20, p. 108). The second type of be-

haviour is, of course, what is termed here attachment be-

haviour. So long as the required proximity to the attachment-

figure can be maintained, no unpleasant feeling is experienced.

When, however, proximity cannot be maintained because

either the figure is lost or some barrier intervenes, the conse-

quent searching and striving are accompanied by a sense of

disquiet, more or less acute; and the same is true when loss

is threatened. In this disquiet at separation and at threat of

separation Freud in his later work came to see 'the key to an

understanding of anxiety' (Freud, 1926, S.E., 20, p. 137).

These are matters to which attention is given in the second

volume of this work, in which revised versions of earlier papers

appear. Meanwhile there is more to be said about the develop-

ment of attachment behaviour.
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Chapter 16

Patterns of Attachment and

Contributing Conditions

We are moulded and remoulded by those who have loved us; and

though the love may pass, we are nevertheless their work, for good

or ill.

FRANCOIS MAURIAC

Problems to be solved

If the satisfactory development of attachment is as important

for mental health as is claimed, there is urgent need to be able

to distinguish favourable development from unfavourable and

also to know what conditions promote the one or the other.

Unfortunately there are no simple answers to such questions.

There are, in fact, four separate classes of problem to be

solved

:

a. What, descriptively, is the range of variation in attach-

ment behaviour at any particular age, and in terms of what

dimensions are variations best described?

b. What antecedent conditions influence the development of

each variety of pattern?

c. How stable is each pattern at each age?

d. How is each pattern related to subsequent personality

development and mental health?

Although there is a wealth of studies aimed to answer these

and related questions (see the able review by Caldwell, 1964),

conclusions are difficult to draw. The truth is that the issues are

extremely complex, and no one investigation can expect to

throw light on more than a fraction of them. Most of the

studies undertaken hitherto, moreover, have not been ade-

quate to the tasks they have set themselves - whether at a

theoretical or an empirical level.

At a theoretical level, concepts of attachment, usually

thought of as 'dependency', have been unsatisfactory. For

example, the various measures of dependency that Sears has
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used in his research on the assumption that 'overt dependency

behaviour' in young children reflects 'a unitary drive or habit

structure' have shown practically no intercorrelation; and this

has led Sears himself to conclude that 'the notion of a general-

ized trait of dependency is indefensible' (Sears, Rau, and Al-

pert, 1965).

At an empirical level, the antecedent variables selected for

study have usually been confined to certain techniques of child-

rearing, for example feeding, weaning, toilet-training, and dis-

cipline, which, it now seems, are only indirectly related to

attachment; furthermore, information about those variables

and others has commonly been obtained retrospectively from

the parents themselves, with all the inaccuracies and misinter-

pretations that are born of such methods. It is therefore neces-

sary to start afresh.

In the previous chapter the conditions described as probably

contributing to whether or not attachment develops towards

any one figure include (i) the sensitivity of that figure in res-

ponding to the baby's signals, and (ii) the amount and nature

of interaction between the couple. If that is so, the basic data

required to answer our questions can be obtained only from

detailed first-hand reports of mothers and children interacting.

In recent years a few such studies have been undertaken and

preliminary findings, mostly confined to the first year of life,

reported. They carry promise of great advance. There is dif-

ficulty in drawing upon some of them at present, however,

because data regarding a child's attachment behaviour and

data regarding the amount and pattern of interaction that a

child has with his mother are not always kept distinct. Yet, as

we saw in Chapter 13, a child's attachment behaviour is only

one component in the bigger system of a mother and child in

interaction.

Nevertheless the studies in question are far from being value-

less for our purpose. For, if we are to understand patterns of

attachment behaviour and the conditions that give rise to

variations between children, it is necessary to bear constantly

in mind the larger system of which attachment behaviour is a

part, and the variations in patterns of interaction that occur
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between one mother-child couple and another. Here some of

the recent first-hand accounts of mothers and infants interact-

ing, for example those of David and Appell, are most instruct-

ive. First, these studies document in an impressive way the

extraordinary range of variation in amount and kind of inter-

action that is seen when a series of couples are compared.

Secondly, they confirm that by the time a child has reached his

first birthday each mother-child couple has usually already

developed a highly characteristic pattern of interaction.

Thirdly, they show that the patterns persist in recognizable

form over at least two or three years (Appell and David, 1965;

David and Appell, 1966, 1969). 1 The accounts given of a

number of contrasting couples make lively reading.

Perhaps what most forcibly strikes the reader of these and

other portraits of interacting couples is the degree of fit that

so many mothers and infants have achieved after twelve

months of getting to know one another. During the process, it

is evident, each has changed in very many ways, small and

large. With few exceptions, whatever child provides in the way
of behaviour, mother has come to expect and to respond to in

a typical way; conversely, whatever mother provides, child

has come to expect and to respond to, usually also in a typical

way. Each has shaped the other.

Because of this, in considering patterns of attachment that

characterize different children, it is constantly necessary to refer

also to patterns of mothering that characterize different

mothers.

Criteria for describing patterns of attachment

One of the most obvious criteria in terms of which to describe

a child's attachment behaviour is whether or not he protests

when his mother leaves him for a brief time and how strongly

1. Amongst many differences of interaction pattern they note are dif-

ferences of the following sort : the habitual quantity of interaction between

a child and his mother, expressed as a percentage of waking time that he is

interacting with her; the lengths of their chains of interaction, and who ini-

tiates and who terminates them ; the couple's habitual mode of interacting,

e.g. by looking, touching, or holding, and the typical distances maintained
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he does so. This has been the criterion of strength of attach-

ment used by Schaffer (Schaffer and Emerson, 1964a). Ains-

worth, however, has found this criterion alone to be insuf-

ficient, indeed misleading. Reflecting on her observations of

the Ganda infants, she writes (1963):

. . . some of the infants . . . who seemed most solidly attached to their

mothers displayed little protest behaviour or separation anxiety,

but rather showed the strength of their attachment to the mother

through their readiness to use her as a secure base from which they

could both explore the world and expand their horizons to include

other attachments. The anxious, insecure child may appear to be

more strongly attached to his mother than does the happy, secure

child who seems to take her more for granted. But is the child who
clings to his mother - who is afraid of the world and the people in

it, and who will not move off to explore other things or other people

- more strongly attached, or merely more insecure?

It seems clear that strength of attachment to one or more

discriminated figures is itself altogether too simple a concept to

be useful (just as the concept of a unitary dependency drive has

proved to be). New concepts are needed. But to develop them

will take time, and can hardly be done until the relevant pheno-

mena are more systematically described. One step in that

direction might be to record a child's attachment in terms of

a number of different forms of behaviour as they occur in a

number of specified conditions. Forms of behaviour might

include

:

a. behaviour, including greeting, that initiates interaction

with mother: for example, approaching, touching, embracing,

scrambling over her, burying face in her lap, calling, talking,

the hands-up gesture, and smiling;

b. behaviour in response to mother's interactional initiatives

and that maintains interaction : it includes all the above, and

also watching;

between them; the child's reactions to separation ; his reactions to a stranger,

both when with and when without his mother; and mother's reactions when

her child explores or makes friends with others.
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c. behaviour aimed to avoid separations: for example, fol-

lowing, clinging, crying;

d. exploratory behaviour, especially how it is oriented with

reference to the mother-figure;

e. withdrawal (fear) behaviour, also especially how it is

oriented with reference to the mother-figure.

The conditions in which a child's behaviour is to be observed

must include, as a minimum, mother's whereabouts and move-

ments, presence or absence of other persons, the state of the

non-human environment, and the state of the child himself.

The following list gives some idea of the variety of conditions

to be taken into account

:

1. Mother's whereabouts and movements

:

mother present

mother departing

mother absent

mother returning

2. Other persons:

familiar person(s) present or absent

stranger(s) present or absent

3. Non-human situation

familiar

a little strange

very strange

4. Condition of child

:

healthy, sick, or in pain

fresh or fatigued

hungry or fed

It is worth emphasis that how a child behaves when fatigued

or in pain is often especially revealing. Whereas an ordinary

child on such occasions will almost certainly go to his mother,

neither a child who has become detached as a result of long

deprivation of maternal care nor an autistic child is likely to do

so. Robertson has reported a case of how a detached child

behaved when in severe pain (see Ainsworth and Boston, 1952),

and Bettelheim (1967) the case of an autistic child.
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In practice, perhaps a fairly limited selection from such a

theoretically complete range of conditions might give an

adequate picture of a given child. If that proves to be so, a

child's attachment behaviour could be described by a profile

showing his behaviour in each of that number of selected

conditions. Ainsworth has herself used this kind of thinking

both in her naturalistic observations and in planning her ex-

periments.

To complete the picture it would, of course, be necessary also

to construct a complementary profile of how the child's mother

behaves, including both how she responds to his attachment
1 behaviour in each of a comparable series of situations and how
and when she herself initiates interaction. For only when this

has been done can the pattern of interaction between them be

seen and the child's part in it understood.

Some patterns of attachment seen at the first birthday

In this section the aim is to give brief attention to some of

the common variations in pattern of attachment seen around

the first birthday. Only patterns that occur with children

brought up at home with a stable mother-figure are considered;

patterns, including deviant patterns, that occur in separated or

deprived children constitute a large and specialized problem of

their own.

Although still only very preliminary, Ainsworth's published

data are rather more systematic than are those from other

sources. It is to her work, therefore, that we turn for illus-

tration.

At the present time Ainsworth is conducting a short longi-

tudinal study of the development of a child's attachment be-

haviour during the first twelve months of life in a sample of

white middle-class American families. Observations are made
of infant and mother in the home environment during a four-

hour session at intervals of three weeks. In this way data are

obtained about how each infant behaves in a large variety of

typical domestic situations, both when his mother is present

and when she is absent, and about how she responds to him.
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Data are also obtained on how the baby behaves when with

other members of the family and with strangers. In addition,

at about the first birthday each couple is being observed in a

series of brief experimental situations. These start with mother

and infant together in a strange room with toys, and proceed

through a series of different situations each lasting about three

minutes. First a female stranger joins the pair; then mother

leaves infant with stranger; then mother returns; next mother

leaves baby all alone, a situation relieved after an interval by

stranger's return, and finally also by mother's. In a recent

paper Ainsworth and Wittig (1969) report results of behaviour

in the experimental situation for fourteen out of an intended

sample of thirty-six couples.

Although during each episode of the experimental series

there was much variation in the patterns of behaviour shown by

the fourteen infants, the similarities between a majority of

them were often as striking as any differences. During the

initial three minutes, for instance, when infant was alone

with mother,' all but two infants spent their time busily ex-

ploring the novel situation whilst at the same time keeping an

eye on mother; there was virtually no crying. Although advent

of the stranger reduced the exploring of almost all the children,

there was still virtually no crying. When mother withdrew

leaving child with stranger, however, the behaviour of over

half the children changed abruptly, and differential responses

became much more evident.

The ways in which the fourteen infants behaved on mother's

departure divided them into two main groups. First were six

whose play seemed little affected by mother's going : they con-

tinued to explore and cried little or not at all. All of them,

however, showed awareness that mother had gone and, by

going to the door and perhaps attempting to open it, signified,

in most cases at minor intensity, that they wanted to rejoin her.

The other eight all cried a great deal after mother had de-

parted, in spite of the fact that she had left as unobtrusively

as possible; five were acutely distressed and refused comfort

from the stranger. Of the eight, one sub-group of six infants,

like those of the first group, plainly signified their desire to
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rejoin mother, half doing so strongly. The other two, although

acutely distressed, gave no such signs and, instead, seemed

helpless and hopeless.

Behaviour on mother's return was rather more uniform

again : all but two of the infants at once approached her, and

those who were crying tended to stop, especially if picked up.

Five clung tightly.

Only after mother had comforted her child and settled him

contentedly did the next episode start. At this point mother

departed once again, this time leaving her infant all alone. As

on the first occasion of mother's departure, many of the infants

reacted strongly either by crying or by attempting to rejoin her,

perhaps banging on the door and /or attempting to open it;

but on this occasion more of them showed such reaction, and

they did so at greater intensity. (Whether this was because they

were left with no companion or because they had been sen-

sitized by the first separation, or because of a combination of

the two, is uncertain.)

When the mothers returned after their second absence, all

but one picked up her baby. At this point no fewer than ten

of the infants clung tightly to her, whereas only five had done

so after the first separation. Once a child was picked up, crying

tended to diminish.

When the behaviour of each infant in the two separation

situations is considered, it is found that rather more than half

tended to respond in a similar way on each of the two occa-

sions, though more intensely on the second than on the first.

Thus three infants were little distressed at either separation but

each time attempted to rejoin mother. Four at each separation

showed the same combination of more or less acute distress

with attempts to rejoin mother. One infant on both occasions

showed acute distress, but gave no indication of a desire to

regain mother.

The remaining six infants showed more change in their

behaviour. Two did not cry on the first occasion but cried

strongly on the second, on each attempting also to rejoin

mother. Another three, who on the first occasion had cried and

had also attempted to rejoin mother, on the second cried again
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but this time made no attempt to rejoin her. One infant was

acutely distressed on both occasions; but, whereas on the first

occasion he had made no attempt to rejoin mother, on the

second he did so.

In discussing her results Ainsworth draws attention to the

absurdity of trying to arrange these children in simple linear

order of strength of attachment : plainly, to do justice to the

data a number of scales are required.

One dimension Ainsworth finds especially useful is that of

the security of a child's attachment. Thus a child of twelve

months who can explore fairly freely in a strange situation

using his mother as a secure base, who is not distressed by the

advent of a stranger, who shows awareness of his mother's

whereabouts during her absence, and who greets her on her

return, Ainsworth rates as securely attached, whether he is dis-

tressed by his mother's temporary absence or can weather brief

periods of it without upset. At an opposite extreme, and rated

as insecurely attached, are infants who do not explore even

when mother is present, who are much alarmed by a stranger,

who crumple into helpless and unoriented distress in mother's

absence, and who when she returns may not greet her.2

Confidence in the value of Ainsworth's security-insecurity

dimension is much enhanced by her finding that children who
in the experimental situation fall at opposite ends of it differ

also in how they behave in the setting of their own homes. A
child rated as secure in the experimental setting, Ainsworth

finds, tends also to be content and active at home so long as

his mother is near by; he cries only when he is unwell or hurt,

or when his mother is away. By contrast, a child rated insecure

in the experimental setting tends to be inactive and fussy at

2. After studying her data further, Ainsworth (personal communication)
believes that a particularly valuable index of security may prove to be the

way in which a child responds to his mother on her return from a very

brief absence. Her evidence suggests that a secure child shows an organized

sequence of goal-corrected behaviour: after welcoming mother and ap-

proaching her, he either seeks to be picked up and to cling or else remains

close by her. Responses shown by other children are of two main sorts:

either disinterest in mother's return or else distress and perhaps tantrums

without any organized attempt to reach her.
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home, even in his mother's presence, and to cry readily and
often.

A dimension of security-insecurity for measuring a child's

attachment makes much sense to a clinician. It seems clearly to

refer to the same feature of infancy that Benedek (1938) refers

to as a 'relationship of confidence', that Klein (1948) refers to

as 'introjection of the good object', and that Erikson (1950)

refers to as 'basic trust'. As such it may be expected to measure

an aspect of personality of immediate relevance to mental

health.

Another attempt at a similar kind of measurement is Yar-

row's (1967) scale of 'confidence in the mother', the core con-

cept of which, derived from Benedek, is the development by an

infant of specific expectations towards his mother. (He has yet

to describe how the scale is constructed and applied.)

If Ainsworth's scale of security-insecurity and /or Yarrow's

scale of confidence prove to be reliable and predictive of future

personality development, they will plainly be of great value.

In particular, they will enable systematic studies to be made of

the conditions that lead different children to develop such very

different patterns of attachment behaviour.

Conditions of the first year contributing to variation

It is evident that the particular pattern taken by any one child's

attachment behaviour turns partly on the initial biases that

infant and mother each bring to their partnership and partly

on the way that each affects the other during the course of it.

In practice, a constant problem is to determine to what extent

the behaviour of each partner is a result of his or her initial

bias and to what extent it has resulted from the influence of the

other. Because there is an almost infinite range of possibilities

and systematic research is still embryonic, only a few examples

can be given.

Bias of Baby and Influence on Mother

In a recent study Moss (1967) has shown the great variations

from one infant to another in time spent sleeping and crying
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during the early months, and how this affects the way a mother

behaves. In these respects boys and girls differ. On balance,

Moss found boy babies tend to sleep less and to cry more than

do girl babies. Probably as a result of this, Moss believes, boy

babies up to three months of age receive on average more

social attention and more contact (holding or rocking) from

their mothers than do girls. How this affects future interaction

is unknown, but it would be surprising were it to have no

effect.

, Another source of bias in babies is neurophysiological

damage arising from prenatal and perinatal hazards: there is

good evidence that infants with such trouble show a number

of unfavourable tendencies that may directly or indirectly

affect the pattern of attachment behaviour that later develops.

In a study in which the behaviour during their first five years of

twenty-nine boys recorded at birth as suffering from asphyxia

was compared with that of a control group, Ucko (1965) found

a number of significant differences. Boys who had suffered

from asphyxia were from the first more sensitive to noise and

more disturbed in their sleep than were the controls. Changes

of environment were much more apt to upset them: for ex-

ample, the change entailed during a family holiday or in mov-

ing house, or by a brief separation from a member of the

family. Both on starting nursery school and on starting regular

school significantly more of them than the controls were ap-

prehensive and clinging. When all the information available on

their behaviour over the first five years was assessed, those who
had suffered asphyxia were far more frequently rated as 'very

difficult' or 'difficult much of the time' than were the controls

(thirteen of the asphyxia group against two of the controls).

Moreover, the distribution on this scale of the damaged child-

ren was significantly correlated with the degree of asphyxia

originally recorded.

Plainly, the kind of behavioural bias present in these infants

at birth is not only apt to persist in its own right, at least in

some degree, but apt also to influence the way a mother res-

ponds. Prechtl (1963) gives some evidence of this. He describes

two syndromes as occurring commonly in infants with minimal
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brain damage : (i) a hypokinetic apathetic baby who responds

weakly and cries little; (ii) an excitable baby who is not only

over-reactive to slight stimulation and cries readily, but tends

to show sudden and unpredictable shifts from a state of being

drowsy and difficult to arouse to the opposite condition of

being wide awake and difficult to pacify. Although both syn-

dromes improve during the first year, a baby showing either

presents his mother with problems much greater than those

faced by the mother of a normally reactive baby. Thus an

apathetic baby initiates less and rewards his mother less, and

thereby tends to be neglected, whereas an over-reactive and

unpredictable baby can drive his mother to exasperation. She

may then become either over-anxious in her efforts to mother

him or else despairing of ever doing the right thing and hence

inclined to reject him. In either case a mother's pattern of

behaviour can be significantly changed from what it might

otherwise have been; though, as Sander (1969) has shown,

given an equable mother that need not happen.

Other evidence of the differential effect on maternal be-

haviour of babies with different initial, or at least very early,

biases comes from the work of Yarrow (1963), who has studied

babies in foster-homes and adoptive homes. Even when infants

of the same age and sex are from earliest weeks in the same

foster-home together, he found, an actively disposed infant

may receive far more social attention than a passively disposed

one for the simple reason that he both demands it and rewards

it when it comes.

As an illustration Yarrow contrasts the behaviour and social

experience of two boys at the age of six months, both of whom
had been cared for from early weeks by the same foster-

mother. From the first, one of them, Jack, had been relatively

passive and the other, George, relatively active. Jack 'showed

no initiative in social interaction. He did not reach out toward

people or make approach responses . . . when awake [he] spent

much of his time in a state of passive contentment, sucking his

fingers or thumb.' George, by contrast, was at the same age

'very forceful in demanding what he wanted, and persisted in

his demands until he was satisfied . . . [he] was highly respon-

404



Patterns of Attachment and Contributing Conditions

sive to social stimulation and took the initiative in seeking

social response from others'. Not unexpectedly, these two

boys were receiving quite different amounts and forms of social

experience. Whereas George 'was held and played with a

great deal by the foster-mother, the foster-father, and all the

children', Jack 'spent much of his time lying on the floor of the

playpen ... in an isolated corner of the dining room, outside

the main stream of family traffic'. Only in regard to the

amounts of physical care that each received was there much
resemblance.

Examples of this sort bring home the degree to which an

infant himself plays a part in determining his own environ-

ment. There is, however, no reason to suppose that all initial

behavioural biases are apparent at birth, as those described

are. On the contrary, it is very probable that some declare

themselves only months or years later. Until methods are avail-

able for determining the existence of such biases, however, dis-

cussion of them tends to degenerate into speculation.

Bias of Mother and Influence on Baby

Just as the initial characteristics of a baby can influence the

way his mother cares for him, so the initial characteristics of

a mother can influence the way her baby responds to her.

What a mother brings to the situation is, however, far more
complex : it derives not only from her native endowment but

from a long history of interpersonal relations within her family

of origin (and perhaps also within other families) and also

from long absorption of the values and practices of her cul-

ture. An examination of these many interacting variables, and

of how together they produce the varieties of maternal behav-

iour we see, lies beyond the scope of this work.

It is no surprise to find that how a mother will treat her

baby is to some extent predictable before the baby is born.

Thus, Moss (1967), in the project already referred to, was able

to discover whether and to what extent the way a mother

responded to her baby's crying during the first three months

of his life was correlated with ideas and feelings she had ex-

pressed two years earlier - ideas about domesticity and caring
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for infants in general and also about what sorts of pleasures

and frustrations she imagined that having a baby of her own
would bring. In a study of twenty-three mothers and babies

he found that a woman rated two years earlier as 'accepting

of a nurturant role' and as dwelling on the rewarding aspects

of having a baby of her own was more likely after her baby

had arrived to be responsive to his crying than was a woman
who had earlier been rated lower on these scales.

Though Moss's study does not give data on this point, it can

be expected that those babies who had the more responsive

mothers would tend to develop differently from those babies

who had the less responsive mothers, and that such differential

development would, in turn, further influence the way the

mothers themselves behaved. In these ways circular processes

with far-reaching effects can be set going.

Evidence of this is presented by those who have made longi-

tudinal records of mothers and babies interacting, starting in

some instances before the baby himself is born. In the gallery

of portraits of interacting couples presented by David and

Appell (1966), by Sander (1964, 1969), and by Ainsworth

(Ainsworth and Wittig, 1969), mothers initially biased in many
different ways appear. Each mother, of course, is shown to be

influenced in greater or less degree by the particular baby she

has. Nevertheless, each mother reacts in her own idiosyncratic

way, one being encouraged by her baby's social advances and

another evading them, one being made more solicitous by his

crying and another more impatient. How any one mother treats

any one child, therefore, is a complex product reflecting how

her own initial biases have been confirmed, modified, or

amplified by her experience with him.

It has already been noted how, by the time the first birthday

is reached, each mother-child couple has already developed a

highly characteristic pattern of interacting. The magnitude of

the differences between one couple and another can, moreover,

hardly be exaggerated. David and Appell (1966, 1969), for

example, in reporting their findings, emphasize what an im-

mense range of variation there is between couples simply in

the amount of interaction that occurs - altogether apart from
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differences in its quality.3 They describe, at one extreme of their

series, a couple who are interacting almost continuously

throughout the litle girl's waking hours, and, at an opposite

extreme, a couple who are hardly ever together, mother occu-

pying herself with housework and largely ignoring her daugh-

ter. In a third pair mother and son spend much time silently

watching each other whilst at the same time each is engaged

in some private activity. In a fourth pair there are long spells of

non-interaction, interrupted occasionally and unpredictably by

a longish period of close interaction initiated by mother.

So far, David and Appell have published too little data for

it to be clear what mainly accounts for these great differences

between couples. It is, however, evident that, in the extent to

which one partner responded to the other's initiatives, the

mothers varied far more than did the infants. Thus every infant

in the study was observed to respond on almost every occasion

that his mother initiated interaction, so that variance in in-

cidence of response amongst the infants was near to zero. By
contrast, variance in incidence of response amongst the

mothers was very great. Every mother ignored some of her

infant's initiatives; yet, whereas one mother responded regu-

larly to well over half of them, there were others who res-

ponded hardly ever. As might be expected, responsive mothers

seemed to enjoy their infant's company, whereas the unrespon-

sive ones seemed to find it a burden, except on the occasions

when they themselves began interaction.

These findings strongly suggest that at the time of the first

birthday mothers play a much larger part than do infants in

determining how much interaction takes place. A similar con-

clusion seems to emerge from the study by Bishop (1951) of a

3. David and Appell have made visits, lasting three hours, at fortnightly

(or more frequent) intervals, to the families of twenty-five infants in Paris.

During these visits they have compiled detailed moment-to-moment
records of how infant and mother interact in their natural home setting

during the first year of life. These records have been extended upwards in

age by monthly visits until each infant is thirty months old, and have also

been amplified by laboratory sessions occurring at the ages of thirteen,

eighteen, and thirty months. So far, however, only limited data are published

and those are mostly confined to the first thirteen months.
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series of nursery school children who were observed spending

a couple of half-hours together with mother in a playroom.

Patterns of interaction between mother and child varied from

almost continuous interaction to very little, a principal variable

being, it would appear, the extent to which a mother responded

to her child's initiatives or ignored them.

Whatever the causes of a mother's behaving in one way or

another towards her infant, there is much evidence suggesting

that whatever that way is plays a leading part in determining

the pattern of attachment he ultimately develops. Indirect

evidence of this is provided by Yarrow (1963) from his study of

the development of forty infants during their first six months of

life, spent either in a foster-home or in an adoptive home.

At the age of six months, each infant was assessed for certain

behavioural characteristics on the basis of data derived from

observations made during tests and in social interaction situa-

tions, and also from interviews with his mother-figure. These

assessments were then correlated with ratings of the ex-

periences each infant had been having during these months,

derived from regular observations that had been made of

mother and infant interacting in the home. A number of

significant correlations were found. Thus, an infant's capacity4

to cope with frustration and stress was found to be fairly

highly correlated with the following characteristics of maternal

behaviour

:

the amount of physical contact a mother gave her infant;

the extent to which a mother's way of holding her infant

was adapted to his characteristics and rhythms;

the degree to which her soothing techniques were effective;

the extent to which she stimulated and encouraged him,

whether to respond socially, to express his needs, or to

make developmental progress;

the extent to which materials and experiences given an

infant were suited to his individual capacities;

the frequency and intensity of expression of positive feelings

towards him by mother, father, and others.

4. In his publication Yarrow does not describe the criteria he used for

measuring this capacity.
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Each one of these indices of maternal behaviour was posi-

tively correlated with an infant's capacity to cope with stress.

Coefficients were + 0-50 or higher, the two highest being in-

dices of the extent to which a mother adapted herself to her

• infant's rhythms and to his development.

All these measures of maternal behaviour were also posi-

tively correlated with the amount of social initiative different

infants showed; but in no case was the correlation as high as

it was with the infants' capacities to cope with stress.

Yarrow's study does not give evidence of whether the indices

of maternal behaviour that he measured are correlated with the

patterns of attachment these infants showed at twelve months

and later. The observations of Ainsworth and others, however,

strongly suggest that they would be.

Thus Ainsworth, reflecting on her most recent longitudinal

data, lists a number of indices of maternal behaviour that she

believes contribute to the development of secure attachment;

some of them are similar to Yarrow's. Her list includes: 5

(a) frequent and sustained physical contact between infant and

mother, especially during the first six months, together with

mother's ability to soothe a distressed baby by holding him;

(b) a mother's sensitivity to her baby's signals, and especially

her ability to time her interventions in harmony with his

rhythms; (c) an environment so regulated that the baby can

derive a sense of the consequences of his own actions. Another

condition she lists, which is perhaps as much a result of those

given above as a condition in its own right, is the mutual

delight that a mother and infant find in each other's company.

A number of other workers with clinical experience (e.g.

David and Appell, 1966, 1969; Sander, 1962, 1964; Bettelheim

1967) have come also to regard several of these conditions as of

the greatest significance for a child's development. Conditions

especially referred to are, on the one hand, a mother's sensiti-

vity to signals, and her timing of interventions, and, on the

other, whether a child experiences that his social initiatives lead

5. The passage following is a slightly abbreviated and paraphrased

quotation from Ainsworth and Wittig (1969). Data supporting the conclu-

sions are in Ainsworth and Bell (1969).

a.l.i-18 409



Ontogeny of Human Attachment

to predictable results, and the degree to which his initiatives are

in fact successful in establishing a reciprocal interchange with

his mother. When all these conditions are met, it seems likely,

active and happy interchange between the couple ensues and

a secure attachment develops. When the conditions are met
only in part, there is some measure of friction and discontent

in the exchanges, and the attachment that develops is less

secure. Finally, when the conditions are met hardly at all,

grave deficiencies of interchange and attachment may result.

Amongst these are, certainly, major delay in the development

of attachment due to insufficiency of interaction, and, probably,

some forms of autism, owing to a child's finding the social

responses of his mother-figure too difficult to predict.6

In view of the nature of the variables that now seem of

importance in determining patterns of attachment behaviour,

it is small wonder that studies of the effects of one or another

child-rearing technique have produced so many negative results

(see Caldwell, 1964). Data regarding breast- versus bottle-

feeding, self-demand versus schedule, or early weaning versus

late, even if accurate, are seen to tell us little of relevance. As
Brody (1956) demonstrated some years ago, the practice of

breast-feeding offers no guarantee of maternal sensitivity to a

baby's signals, nor does holding an infant during a feed ensure

either rapport or intimacy.

Nevertheless, there is no reason to dismiss what happens

during feeding as wholly irrelevant. During the early months,

especially, the feeding situation constitutes a principal occasion

for mother-infant interaction; it thus provides an excellent

opportunity to gauge a mother's sensitivity to her baby's sig-

nals, her ability to time her interventions to suit his rhythms,

and her willingness to pay heed to his social initiatives - each

6. This view is expressed by two clinicians with much experience of

autistic children. Bettelheim (1967) holds that autistic children have lacked

the experience that what they do in social interaction has any predictable

effect and that, as a result, in their dealings with people they have 'given up

goal-directed action . . . (and) also prediction'; this he contrasts with their

behaviour towards impersonal objects which, he states, commonly becomes

and remains goal-directed. Mahler (1965) also holds that 'retreat into second-

ary autism' can result from finding mother unpredictable.
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of which plays a major part in determining how their social

interaction will develop. Thus the way a mother feeds her baby,

when considered in these terms, may well prove predictive of

how his attachment behaviour is going to develop. Ainsworth

and Bell (1969) give data in support of this thesis; and Sander

(1969) illustrates it with case material.

At present all the hypotheses advanced regarding conditions

likely to be relevant to the development of attachment be-

haviour during the first year are little tested, and so must be

treated with caution. They are described for two reasons. The
first is that they have arisen out of the detailed observations

of workers who combine clinical experience and sensitivity

with respect for scientific method; the second, that they can be

fitted readily into modern psychological theory. Let us hope

they will soon be subjected to rigorous inquiry.

Persistence and stability of patterns

By the time the first birthday is reached both mother and

infant have commonly made so many adjustments in response

to one another that the resulting pattern of interaction has

already become highly characteristic. What, it may be asked,

is the degree of stability of the pattern and of its two com-

ponents, the child's attachment behaviour and the mother's

caretaking behaviour? The answers to these questions are

complex.

Plainly, the more satisfaction the interactional pattern

adopted by a couple gives to each partner the more stable it is

bound to be. When, on the other hand, the pattern adopted

leads to dissatisfaction in one or both partners there must be less

stability, since the dissatisfied partner is, either always or inter-

mittently, seeking to change the current pattern. An example of

an unstable pattern, arising from personality disturbance in the

mother, is described by Sander (1964).

Nevertheless, whether satisfying or unsatisfying to the part-

ners, whatever interactional pattern a couple has worked out

during the first year tends to persist, at least during the next

two or three (David and Appell> 1966). This is in part because

411



Ontogeny of Human Attachment

each member expects the other to behave in a certain way and

each, as a rule, cannot avoid eliciting in the other whatever

behaviour is expected, if only because that behaviour is the

customary response of the other. Expectations tend, therefore,

to be confirmed. As a result of processes of this sort, and

whether for good or for ill, the interacting couple develops in a

way of its own and achieves a stability independent of each

partner considered separately.

Even so, there is abundant evidence that persistent and

apparently stable patterns of interaction between mother and

child can be materially changed by events occurring in sub-

sequent years. An accident or a chronic illness may make a

child more demanding and /or his mother more protective;

distraction or depression in mother will make her less respon-

sive; whilst, should anything lead a mother to reject her child

or to use threats of separation or loss of love as sanctions, he

is almost certain to become more clinging. Either the advent of

a new baby or a period of separation of child from mother will

create its own disequilibrium, and either event may on oc-

casion so alter the behaviour of one or other that the inter-

actional pattern between them becomes radically changed for

the worse. Conversely, more perceptive treatment of child by

mother and more acceptance of his attachment behaviour may
greatly reduce the intensity of such behaviour and thereby

make it easier for his mother to meet.

Thus, too much of prognostic significance must not be read

into the statement that at the first birthday a couple is likely

to have established a characteristic pattern of interaction. All

that it means is that for most couples a pattern that is likely to

persist is by that time present.

To make a statement about a child of twelve months himself

showing a characteristic pattern of attachment behaviour, dis-

tinct from the interactional pattern of the couple of which he

is a partner, and implying some degree of autonomous

stability, is even more hazardous than to make a similar state-

ment about the interactions of a couple; since it seems likely

that the behavioural organization of a child of that age is much
less stable than is that of the couple of which he is a partner.
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The truth is that at the present time extremely little is known

about the stability or lability of the behavioural organization

of young children considered as individuals. All that can safely

be said is that, as the years pass, lability diminishes; whether

it be favourable or unfavourable, whatever organization exists

becomes progressively less easily changed.

Between couples, interactional patterns probably stabilize

much faster, if only because whatever interactional pattern is

established has come into being as a result of mutual adapta-

tion. The pressure to maintain it, therefore, comes increasingly

from two sides. This stability is both the strength and the weak-

ness of the arrangement. When the pattern is favourable for

the future of both, its stability is its strength. When the pattern

is unfavourable for one or both partners, its stability poses a

major problem; for any change in the pattern as a whole re-

quires a change in the behavioural organization of both.

Nothing in child psychiatry has been more significant in

recent years than the increasing recognition that the problems

its practitioners'are called upon to treat are not often problems

confined to individuals but are usually problems arising from

stable interactional patterns that have developed between two,

and more often several, members of a family. Diagnostic skill

lies in the assessment of these interactional patterns, and of the

current biases in each family member that help to perpetuate

them; therapeutic skill lies in techniques that enable changes

to occur more or less concurrently in all members of a family

so that a new pattern of interaction can come into being and

become stabilized.
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Chapter 17

Developments in the Organization of

Attachment Behaviour

It has been said repeatedly that attachment behaviour does

not disappear with childhood but persists throughout life.

Either old or new figures are selected and proximity and /or
communication maintained with them. Whereas outcome of

behaviour continues much as before, means for achieving it

become increasingly diverse.

When an older child or adult maintains an attachment to

another person he does so by diversifying his behaviour so that

it includes not only the basic elements of attachment behaviour

present at the first birthday but, in addition, an increasingly

varied array of more sophisticated elements. Compare, for

example, the degree of behavioural organization underlying

the actions of a schoolboy when he seeks and finds his mother

in a neighbour's house, or pleads with her to include him on a

visit she intends to pay to relatives the following week, with

that of the same individual when as an infant he first attempted

to follow his mother out of the room.

All these more sophisticated elements of attachment be-

haviour are organized as plans with set-goals. Let us consider

what these set-goals are.

During the first three-quarters of his first year, it seems

probable that a child makes no planned attempt to bring into

being whatever the conditions may be that would in fact ter-

minate his attachment behaviour. Either the necessary con-

ditions obtain, in which case he is content, or they do not, in

which case he is distressed. Whatever attachment behaviour

he may then exhibit is not yet goal-corrected; though in the

ordinary home it is very likely to hav£ proximity to mother

amongst its predictable outcomes.

As a child passes eight months and nears his first birthday,1

1. Piaget's experiments, which have been repeated with French-speaking

Canadian children, and with similar results, by Decarie (1965), show that it
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however, he becomes more skilful. Thenceforward, it seems, he

discovers what the conditions are that terminate his distress

and that make him feel secure; and from that phase onward he

begins to be able to plan his behaviour so that these conditions

are achieved. As a consequence, during his second year he

develops a will of his own.

Since the terminating conditions for each child vary accord-

ing to the intensity with which his attachment behaviour hap-

pens from time to time to be elicited, the set-goals he selects

vary also from occasion to occasion. At one moment he is

determined to sit on his mother's knee and nothing else will do;

at another he is content to watch her through the doorway. In

ordinary circumstances, it seems clear, whatever conditions are

at any one time necessary to terminate his attachment be-

haviour become the set-goal of whatever attachment plan he

adopts.

Goal-corrected attachment plans can vary in structure from

being simple and swiftly executed to being something far more

elaborate. The particular degree of complexity of a plan turns

partly on the set-goal selected, partly on the subject's estimate

of the situation obtaining between himself and his attachment-

figure, and partly on his skill in devising a plan to meet that

situation. Whether the plan be simple or elaborate, however, it

cannot be devised except by reference to working models of

environment and organism (see Chapter 5). We may infer,

therefore, that the construction and elaboration of working

models are occurring contemporaneously with the birth and

development of a child's ability to plan.

A principal way in which a child's attachment plans vary is

in whether and in the extent to which they entail influencing

the behaviour of his attachment-figure. When an attachment

is a very exceptional child who can make a plan before he is seven months
old : the great majority of children are already eight or nine months, and

some are older still. At these ages, moreover, and for some months longer,

the ability to make plans is embryonic and confined to the simplest of situa-

tions (Piaget, 1936, 1937). Flavell (1963) has written a comprehensive

exposition of and guide to the Piagetian literature. Piaget himself does not

use the terms 'plan' or 'goal', but intention' and 'intentionality'.
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goal is simply sight of mother or greater proximity to her, no

planned action to change her behaviour may be necessary. At

other times, an attachment goal may require that mother re-

sponds only in a friendly way, and again no planned action

by the child may be necessary. At yet other times, however, a

child's attachment goal may demand from his mother much
more activity; and then his plan will almost certainly have to

include measures designed to ensure that she behaves in the

way desired.

Inevitably, the earliest attempts that a child makes to change

his partner's behaviour are primitive. Examples might be pull-

ing and pushing, and such simple requests or commands as

'Come here' or 'Go away'. As he grows older, however, and it

dawns upon him that his mother may have her own set-goals

and, moreover, that his mother's set-goals may perhaps be

changed, his behaviour becomes more sophisticated. Even so,

the plans he makes may be sadly misconceived, owing to the

inadequate working model he yet has of his mother. An ex-

ample is a little boy, just short of two years, who, having been

deprived of a knife by his mother, attempted to get her to

return it by offering her his teddy bear.

The truth is that to frame a plan the set-goal of which is to

change the set-goal of another's behaviour requires a good deal

of cognitive and model-building competence. It requires, first,

a capacity to attribute to another a capacity to have goals and

plans; secondly, an ability to infer from such clues as are

given what the other's goals may be; and, thirdly, skill in fram-

ing a plan that is likely to effect the desired change in the

other's set-goal.

Although to be able to picture others as being goal-directed

may perhaps be fairly well-established by the second birthday,

a child's competence in grasping what another's goals actually

are is still only embryonic. A main reason for this is that,

in order to grasp what another's goals and plans are, it is

usually necessary to see things through the other's eyes. And
this is what children are especially bad at doing. Evidence

suggests not only that competence in so doing develops

extremely slowly but that it is not even reasonably well
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developed until after a child has passed his seventh birthday.

Since a child's inadequacies in this regard gravely limit all

his social relationships and often lead him to be misjudged, a

brief digression may be useful.

The Handicap of Egocentrism

One of Piaget's earliest and best validated findings is the ex-

treme difficulty that a child of under seven years has in seeing

anything from the point of view of someone else (Piaget, 1924;

Piaget and Inhelder, 1948). Although by the time he reaches

school a child may be aware in principle that things do not

always look the same from another's standpoint, he is still not

able to apply the principle in practice. When he is put to the

test the only view he can imagine clearly is found to be the one

he sees from his own viewpoint. To this cognitive limitation

Piaget applies the term 'egocentrism'.

Egocentrism affects and limits every area of a child's deal-

ings with other people, whether at a verbal or a non-verbal

level. In his verbal communications to others, for example, a

child of under seven is found to make little attempt to suit

what he has to say, or the way he says it, to the needs of his

listener. His assumption seems to be that any and every

listener is as fully cognisant as he is himself of both the con-

text and the actors in any incident he wishes to relate, and that

only the details that are novel and interesting to him need be

described. As a result, whenever the listener is not familiar

with context and characters, the account is apt to be incom-

prehensible.

In a purely practical sphere the same kind of difficulty in

picturing how the world looks to others, and what their goals

may be, is to be seen. Thus, Flavell (1961) reports the results of

giving children ranging in age from three years to six some very

simple little tasks. One was to select from an array of objects,

varying from a toy truck to a lipstick, one suitable to give to

mother on her birthday; another was to show a picture so that

it appeared upside down to someone seated opposite; a third

concerned a stick, soft one end and pointed the other: when

the soft end was in child's hand and the pointed end in experi-
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menter's, the child was asked whether the stick felt soft to him

(Yes), and then whether the stick felt soft also to the experi-

menter. Of the three-year-olds, not more than a half were

successful on any of these tasks and on some of them only a

quarter were. Of the six-year-olds, either all or a great majority

were successful on every one.

One rather typical example of three-year-old failure in these

tasks was a child who selected the toy truck to give his mother

as a birthday present. That is a replica at the age of three of

the little boy who attempted to get his mother to return the

knife to him by offering her his teddy bear.

Evidently these are the years during which a child is elaborat-

ing his 'picture' of his mother. Only gradually, therefore, does

his working model of her become fitted for its role of helping

him to frame plans to influence the way she behaves towards

him.

So far as is at present known it is not possible to accelerate

the development of a child's capacity to grasp the viewpoint

of another (Flavell, 1961). In this regard, it seems likely, cog-

nitive development is limited by the rate of development of the

brain (see Chapter 10, pp. 196-7).

It is, of course, vital to realize that Piaget's concept of

egocentrism refers- solely to the cognitive equipment a child

has available when building his models of other people and has

nothing whatever to do with egotism. There is, in fact, no

reason to think that a child is any more egotistical than an

adult. He may indeed express much concern about the welfare

of another and genuinely do all he can for that other. But, as

anyone knows who has had experience of being ministered to

by a young child, the results are not always welcome. Where a

child fails is not in his lack of will to benefit the recipient of

his care but in his grasp of what would, from the recipient's

point of view, be beneficial.

To follow this theme further would be to broach the large,

difficult, and profound questions of how a child gradually

builds up his own 'internal world'. Starting, we may suppose,

towards the end of his first year, and probably especially

actively during his second and third when he acquires the
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powerful and extraordinary gift of language, a child is busy

constructing working models of how the physical world may be

expected to behave, how his mother and other significant per-

sons may be expected to behave, how he himself may be ex-

pected to behave, and how each interacts with all the others.

Within the framework of these working models he evaluates

his situation and makes his plans. And within the framework

of the working models of his mother and himself he evaluates

special aspects of his situation and makes his attachment plans.

How these models are built up and thenceforward bias per-

ception and evaluation, how adequate and effective for plan-

ning they become, how valid or distorted as representations

they are, and what conditions help or hinder their develop-

ment, all these are matters of great consequence for under-

standing the different ways in which attachment behaviour

becomes organized as children grow older. They are matters,

however, that raise too many giant problems (and giant con-

troversies) for it to be sensible to attempt to deal with them

here. In any case systematic research has only just begun and

little that is firm is yet known.

Collaboration and Conflict

Once his attachment behaviour has become organized mainly

on a goal-corrected basis, the relationship developing between

a child and his mother becomes much more complex. Whilst

true collaboration between the two then becomes possible, so

also does intractable conflict.
2

When any two people are interacting together and each is

capable of making plans, a prospect arises of their sharing a

common goal and a common plan. When they so do, the inter-

action resulting takes on new properties, properties altogether

different from those of an interaction based, say, on chains of

2. Some of the problems that arise when one individual seeks to change

his environment by inducing changes in the goals of another individual have

been discussed in terms of control theory by MacKay (1964). When two

individuals are each attempting to alter the goals of the other 'it may
become logically impossible to dissociate the two goal-complexes. The
individuals have then acquired a relationship in which their individualities

have partly merged.'
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interdigitating fixed action patterns. The new style of inter-

action is best spoken of as a partnership. By sharing a common
set-goal and participating in a joint plan to achieve it, partners

have a rewarding sense of common purpose; and they are

likely also to identify with one another.

Nevertheless partnership is bought at a price. Since each

partner has his own personal set-goals to attain, collaboration

between them is possible only so long as one is prepared, when
necessary, to relinquish, or at least adjust, his own set-goals to

suit the other's.

Which of any two partners does the adjusting turns, of

course,on many factors. In the case of an ordinarymother-child

couple, each is likely to make very many adjustments so as to

suit the other, though each at times is likely also to dig in heels

and demand his own way. Yet in a happy partnership there is

constant give and take.

Even in a happy partnership, however, there is likely also

to be constant minor conflict until such time as set-goals are

aligned. Thus, whilst a mother may usually fall in with her

child's demands, there are nevertheless occasions when she

does not. At times, indeed, especially with a small child, she

may use a strong right arm. More often, especially with an

older child, she strives to achieve her ends by reason, that is by

seeking to alter his set-goals.

In the case of attachment demands, it is evident that during

the course of any ordinary day the mother of a two-year-old is

likely many times to attempt to change the set-goals of his

behaviour. Sometimes she may be trying to get him to stay

away, as for example when he comes through to his parents'

bedroom during the early hours, or hangs round his mother's

skirts when friends visit. At other times she may be trying to

get him to keep close, as when they are in the street or a shop

together. By encouragement or discouragement, and sometin s

by nagging, punishment, or bribes, a mother is intermittently

striving to regulate her child's proximity to herself by attempt-

ing to change the set-goals of his attachment behaviour.

In complementary fashion a child is intermittently striving

to change his mother's behaviour and her proximity to him,
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and in doing so is not unlikely to adopt some, at least, of the

methods she herself employs.

As a child gets older, and especially when he is past his third

birthday, his demands tend to ease. Other interests and activi-

ties attract him and occupy his time, and there is less that

alarms him. Not only is his attachment behaviour less fre-

quently and less intensely activated, but it can be terminated in

novel ways, thanks to his increasing cognitive competence,

especially a greatly improved capacity to think in terms of

space and time. Thus, for spells of increasing duration, a child

may feel content and secure even in his mother's absence,

simply by knowing where she is and when she will return, or by

being assured that she is available whenever he really wants

her.

To most children at their fourth birthday information that

mother is readily available is likely to be of great significance.

At their second birthday, by contrast, it is likely to carry little

meaning.

The Regulation of Mothering

A question that is constantly raised both by mothers and by

professional people is whether it is wise for a mother always to

meet her child's demands for her presence and attention. Will

giving in to him lead to his becoming 'spoilt'? If she gives in to

him over mothering, may he not demand that she give in to

him over everything else, and expect her to do so? And will he

ever become independent? How much mothering, in fact, is

good for a child?

The question is perhaps best seen in the same perspective as

the question 'How much food is good for a child?' The
answer to that is now well known. From the earliest months

forward it is best to follow a child's lead. When he wants more
food, it will probably benefit him; when he refuses, he will

probably come to no harm. Provided his metabolism is not

deranged, a child is so made that, if left to decide, he can

regulate his own food-intake in regard to both quantity and

quality. With few exceptions, therefore, a mother can safely

leave the initiative to him.
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The same is true of attachment behaviour, especially during

the early years. In an ordinary family in which a mother is

caring for her child, no harm comes to him when she gives him
as much of her presence and attention as he seems to want.

Thus, in regard to mothering - as to food - a child seems to

be so made that, if from the first permitted to decide, he can

satisfactorily regulate his own 'intake'. Only after he reaches

school years may there be occasion for gentle discouragement.

During the early years the pattern that seems happiest for

both child and mother is that illustrated by the portraits of

interacting couples referred to in the previous chapter. When
a mother is perceptive of her child's signals and responds

promptly and appropriately to them her child thrives and the

relationship develops happily. It is when she is not perceptive

or not responsive, or when she gives him not what he wants but

something else instead, that things go wrong.

Disturbances of attachment behaviour are of many kinds. In

the Western world much the commonest, in my view, are the

results of too little mothering, or of mothering coming from a

succession of different people. Disturbances arising from too

much mothering are much less common: they arise, not be-

cause a child is insatiable for love and attention, but because

his mother has a compulsion to shower them on him. Instead

of taking her cue from her child, a mother who overmothers is

found, when observed closely, to be herself taking all the initia-

tive. She is insisting on being close to her child and occupying

his attention or guarding him from danger - just as the mother

of a child who is overfed is found to be insisting on filling him

with food.

Other disturbances of attachment behavour, of which there

are a multitude of kinds, can best be regarded as due, not to too

much or too little mothering, but to distortions in the pattern

of mothering that a child has received or is receiving. This,

however, is not the place to pursue further the psychopathology

of attachment behaviour; in a few paragraphs it would be easy

to oversimplify.

This is a brief chapter and one totally inadequate to its
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theme. The developmental processes touched upon are not only

of great intrinsic interest but they are the very processes that

make man different from other species. Man's capacity to use

language and other symbols, his capacities to plan and build

models, his capacities for long-lasting collaboration with others

and for interminable strife, these make man what he is. All

these processes have their origin during the first three years of

life, and all, moreover, are from their earliest days enlisted in

the organization of attachment behaviour. Is there, then, no

more to say than this about developments in the organization

of attachment behaviour that occur during the second and

third years of life?

No doubt there is, but perhaps not much more. The truth is

that the least-studied phase of human development remains the

phase during which a child is acquiring all that makes him
most distinctively human. Here is still a continent to conquer.
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The Child's Tie to his Mother:

Review of the Psychoanalytical Literature 1

The hypotheses advanced during the past fifty years by psycho-

analysts regarding the nature of the child's tie to his mother are

numerous and diverse. As always, Freud's evolving views can-

not be understood unless they are traced historically. In read-

ing his works we are at once struck by the fact that it was not

until comparatively late that he appreciated the reality of the

infant's close tie to his mother, and that it was only in his last

ten years that he gave it the significance we should all give it

today. We may recall the passage in his paper of 1931 on

'Female Sexuality' 1 in which he confesses how elusive every

thing connected with the first mother-attachment had seemed to

him in his analytic work and how he had found it difficult to

penetrate behind the strong father-transference which his

women patients made to him. What then struck him as new, he

states, was the 'equally intense and passionate' attachment to

the mother, which precedes the dependence on the father, and

the length of time- this attachment lasts (5.E., 21, p. 225).

Freud's neglect in his earlier work to give due weight to this

early tie
2 has had far-reaching effects on psychoanalytic

theorizing. His first serious discussion of the matter was not

until 1926 (Inhibitions, Symptoms and Anxiety).

Realization of the tremendous importance of this first

1. This review was first published as part of a paper 'The Nature of the

Child's Tie to his Mother' (International Journal ofPsycho-Analysis, Vol. 39,

1958). Only a few changes have been made; papers published since 1958 are

not systematically considered.

2. A not unlikely reason for this is that so many of Freud's patients were

brought up by nannies. In the Five Lectures on Psycho-analysis, 1910, he

draws an explicit distinction between the objects of an anaclitic relationship

and the parents: 'the child's first choice of an object, which derives from its

need for help, claims our further interest. Its choice is directed in the first

instance to all those who look after it, but these soon give place to its parents'

(S.E., 11, p. 47., my italics).
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attachment seems to have been reached by Freud in a number
of steps. Up to the early twenties he had held the view that,

apart from a fleeting moment during which the oral component

has the mother's breast as an object, all the components of

libido start by being auto-erotic. This view, stemming from the

Three Essays on Sexuality (1905), is succinctly expressed in

his encyclopaedia article entitled 'Psycho-analysis', written as

late as 1922:

In the first instance the oral component instinct finds satisfaction

by attaching itself to the sating of the desire for nourishment; and

its object is the mother's breast. It then detaches itself, becomes

independent and at the same time auto-erotic, that is, it finds an

object in the child's own body. Others of the component instincts

also start by being auto-erotic and are not until later diverted on to

an external object.

Between the ages of two and five years 'a convergence of the

sexual impulses occurs', the object of which is the parent of the

opposite sex (S.E., 18, p. 245). In this account the now well-

recognized phase in which, in both sexes, there is a strong tie to

the mother, is conspicuous by its absence. Indeed, in The
Interpretation of Dreams (1900), there is a passage in which

Freud expresses the view that 'when people are absent, children

do not miss them with any great intensity; many mothers have

learnt this to their sorrow' - a passage that, despite its incon-

sistency with his changing views, remains unamended and

unqualified throughout later editions (S.E., 4, p. 255).

Nevertheless there are, in various of Freud's earlier writings,

statements suggesting that an infant is not as exclusively auto-

erotic as his principal formulations assert. Thus in the Three

Essays, after referring to the child sucking at his mother's

breast as the prototype of later love relations, he writes

:

But even after sexual activity has become detached from the

taking of nourishment, an important part of this first and most

significant of all sexual relations is left over. . . . All through the

period of latency children learn to feel for other people who help

them in their helplessness and satisfy their needs a love which is on

the model of, and a continuation of, their relation as sucklings to
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their nursing mother ... A child's intercourse with anyone respon-

sible for his care affords him an unending source of sexual excitation

and satisfaction from his erotogenic zones,

and he proceeds to praise the mother who, by stroking, kissing,

and rocking him, 'is only fulfilling her task in teaching the child

to love' (S.E., 7, pp. 222-3). We find a similar passage in his

paper 'On Narcissism' (1914), where he refers to his observation

that the persons who have to do with the feeding, care, and

protection of the child become his earliest sexual objects. This

type of object choice he terms the 'anaclitic', because in this

phase the sexual instincts find their satisfaction through 'lean-

ing up against' the self-preservative instincts (5.E., 14, p. 87).

By 1920, we know, Freud had observed that an infant of

eighteen months dislikes being left alone (Beyond the Pleasure

Principle, S.E., 18, pp. 14-16), and six years later we find him

discussing why the infant desires the presence of his mother

and fears losing her (Inhibitions, Symptoms and Anxiety, S.E.,

20, pp. 137-8). There regains, however, a disinclination to

postulate any primary socially oriented form of instinctive be-

haviour. He writes:

The reason why the infant in arms wants to perceive the presence

of its mother is only because it already knows by experience that

she satisfies all its needs without delay. The situation, then, which it

regards as a 'danger' and against which it wants to be safeguarded

is that of non-satisfaction, of a growing tension due to need, against

which it is helpless.

The real essence of the danger, he tells us, is the 'economic

disturbance caused by an accumulation of amounts of stimu-

lation which require to be disposed of. That the infant fears

the loss of his mother is, therefore, to be understood as a dis-

placement :

When the infant has found out by experience that an external,

perceptible object can put an end to the dangerous situation which

is reminiscent of birth, the content of the danger it fears is dis-

placed from the economic situation on to the condition which

determined that situation, viz., the loss of object.
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By 1931, as already remarked, the full significance of the

phase during which the libidinal object is the mother has been

grasped. In the paper on 'Female Sexuality', however, no

account is attempted of how this relationship develops. In his

final synthesis we find a pregnant but highly condensed para-

graph (An Outline of Psycho-analysis, 1940, 5.E., 23, p. 188).

One notes at orice the dramatic and colourful terms in which

the relationship to the mother is described, terms that are not

found elsewhere in his writings on the subject. He describes it

as 'unique, without parallel, established unalterably for a whole

lifetime as the first and strongest love-object and as the proto-

type of all later love-relations - for both sexes'.

In delineating the dynamics of this newly evaluated relation-

ship, Freud begins, as formerly, by telling us that 'a child's

first erotic object is the mother's breast that nourishes it' and

that 'love has its origin in attachment to the satisfied need for

nourishment'. He proceeds to indicate that, because the child

'does not distinguish between the breast and its own body',

part of the 'original narcissistic libidinal cathexis' is carried

over on to the breast as an outside object.

The first object is later completed into the person of the child's

mother, who not only nourishes it but also looks after it and thus

arouses in it a number of other physical sensations, pleasurable and
unpleasurable. By her care of the child's body she becomes its

first seducer. In these two relations lies the root of a mother's

importance . .

.

This passage refers to the same dynamic that in his early writ-

ings he had attributed to the period of latency but that since

the twenties he had realized to be active in a much earlier

phase of life.

Had he said no more we should have concluded with con-

fidence that to the end of his life Freud espoused the theory of

secondary drive (although we should have been wise to note

that he held it in a special form: in Freud's view the mother
becomes important not only because she gratifies physiological

needs but also because in so doing she stimulates the infant's

erotogenic zones). These, however, are not his last words on the
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subject. Almost, it might seem, as an afterthought, at the end of

this significant paragraph he expresses an opinion that differs

radically from any previously expressed by him and that seems

to contradict much of the earlier explanation. He writes

:

. . . the phylogenetic foundation has so much the upper hand over

personal accidental experience that it makes no difference whether

a child has really sucked at the breast or has been brought up on

the bottle and never enjoyed the tenderness of a mother's care. In

both cases the child's development takes the same path . .

.

Our most conservative conclusion is that Freud was not wholly

satisfied with his earlier accounts. A more radical one is that,

towards the end of his life and imbued with a newly found but

vivid appreciation of the central importance of the child's tie to

his mother, Freud was not only moving away from the theory

of secondary drive but developing the notion that component

instincts built into man's nature during the course of evolution

underlie this first and unique love relationship.

Speculation that this was so is encouraged by a passage in his

Three Essays which he seems never to have expanded. In dis-

cussing the activity of thumb-sucking and the independence of

sucking from taking of nourishment, Freud proceeds

:

In this connection a grasping-instinct may appear and may mani-

fest itself as a simultaneous rhythmic tugging at the lobes of the

ears or a catching hold of some part of another person (as a rule

the ear) for the same purpose (S.E., 7, p. 180).

Plainly here is a reference to a part-instinct even more in-

dependent than sucking or the taking of nourishment. It is a

theme to which the Hungarian school has given particular

attention and is clearly related to the theory advanced in this

book.

Whether or not we are right in thinking that in his later years

Freud was in process of developing new ideas, it is evident that

at most they were still no more than germinal when he died.

Moreover, members of the Viennese school were little in-

fluenced by them, and those who trained in Vienna before the

war have continued to favour the theory of secondary drive.
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Anna Freud, for example, has expressed this view in a number

of publications. In 1954 she writes

:

The relationship to the mother is not the infant's first relationship

to the environment. What precedes it is an earlier phase in which

not the object world but the body needs and their satisfaction or

frustration play the decisive part In the struggle for satisfaction

of the vital needs and drives the object merely serves the purpose

of wish fulfilment, its status being na more than that of a means to

an end, a 'convenience'. The libidinal cathexis at this time is shown

to be attached, not to the image of the object, but to the blissful

experience of satisfaction and relief.

In an earlier paper (1949) she describes how in the first year of

life 'the all-important step from primary narcissism to object-

love should be taking place, a transition which happens in

small stages'. In accounting for this transition she follows

Sigmund Freud in regarding the mother as a 'seducer* Thus

:

By means of constantly repeated experience of satisfaction of the

first body needs the libidinal interest of the child is lured away from

exclusive concentration on the happenings in his own body and

directed towards those persons in the outside world (the mother or

mother substitute) who are responsible for providing satisfaction.

In this same article, which is concerned with the origin of

certain forms of social maladjustment, she describes how, when

for any reason the mother fails to be a steady source of

satisfaction, 'the transformation of narcissistic libido into

object-libido is carried out inadequately', and how as a result

auto-erotism persists and the destructive urges remain isolated.

Although in her theoretical expositions Anna Freud seems

unequivocal in her endorsement of the theory of secondary

drive, there are passages in her clinical writings which hint at

something different. The accounts that she and Dorothy Bur-

lingham have given of the children in the Hampstead Nurseries

include one of the few descriptions of the development of the

child's tie that have been written by analysts on the basis of

empirical observations (Burlingham and Freud, 1942). Two of

their conclusions are singled out because they have been

given little weight in analytic theory. The first is Burlingham
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and Freud's insistence that it is not until the second year of life

that 'the personal attachment of the child to his mother . .

.

comes to its full development' (p. 50). The second is that 'chil-

dren will cling even to mothers who are continually cross and
sometimes cruel to them. The attachment of the small child

to his mother seems to a large degree independent of her

personal qualities' (p. 47). Indeed, their observations make it

plain that the potential for attachment is ever-present in a

child and ready, when starved of an object, to fix on almost

anyone. In the nursery setting, they tell us,

the emotions which [a child] would normally direct towards its

parents . . . remain undeveloped and unsatisfied, but . . . are latent

in [him] and ready to leap into action the moment the slightest

opportunity for attachment is offered (Burlingham and Freud, 1944,

p. 43).

The extent to which the attachment seems to be independent

of what is received, which is very plain in these records (e.g.

1944, p. 52), emerges again in another report of the behaviour

of young children for which Anna Freud is jointly responsible

(Freud and Dann, 1951). This describes the behaviour of six

children from a concentration camp, aged between three and

four years, whose .only persisting company in life had been

each other. The authors emphasize that 'the children's positive

feelings were centred exclusively in their own group . . . they

cared greatly for each other and not at all for anybody or any-

thing else'. Was this, it may be asked, a result of one infant's

being instrumental in meeting the bodily needs of others? It is

observations such as these that led Dorothy Burlingham and

Anna Freud to describe the child's need 'for early attachment

to the mother' as an 'important instinctual need* (Burlingham

and Freud, 1944, p. 22, my italics) - a formulation that hardly

seems compatible with the theory of secondary drive advanced

elsewhere.

A discrepancy between formulations springing direct from

empirical observations and those made in the course of abstract

discussion seems almost to be the rule in the case of analysts

with first-hand experience of infancy - for example, Melanie
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Klein, Margaret Ribble, Therese Benedek, and Rend Spitz.

In each case they have observed non-oral social interaction

between mother and infant and, in describing it, have used

terms suggesting a primary social bond. When they come to

theorizing about it, however, each seems to feel a compulsion

to give primacy to needs for food and warmth and to suppose

that social interaction develops only secondarily and as a result

of instrumental learning.

Melanie Klein's basic theoretical concepts have their origin

in ideas current before 1926. Although these basic concepts

persist in her theorizing largely unmodified, first-hand observa-

tions of infants, made later, lead to the juxtaposition of a

number of more empirically oriented concepts, often divergent

in character.

In contrast to Anna Freud, Melanie Klein is an advocate of

the view that there is more in the infant's relation to his mother

than the satisfaction of physiological needs. Yet there is a very

pronounced tendency for her theoretical formulations to be

dominated by the interrelated themes of food, orality, and the

mother's breast. As regards food, she writes in the second of

two chapters in which she discusses the matter (Klein et al.,

1952, Chapters 6 and 7):

The infant's relations to his first object, the mother, and towards

food are bound up with each other from the beginning. Therefore

the study of fundamental patterns of attitudes towards food seems

the best approach to the understanding of young infants (p. 238).

She elaborates this in a number of passages where she relates

particular attitudes towards food to particular forms taken

later by psychical organization and development.

This concentration on orality and food, which is a con-

spicuous feature of Melanie Klein's theories since her early

paper on 'Infant Analysis' (1923), seems in large measure to be

due to the influence exerted on her thinking by Abraham's

important papers on 'The First Pregenital Stage' (1916) and

'The Development of the Libido' (1924). In these works, as is

well known, Abraham gave special attention to orality. Never-

theless, his papers date from the period before the significance
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of the child's tie had been recognized and their basic concepts

are little different from those of Freud's 1922 encyclopaedia

article. To return to Melanie Klein's paper, the importance of

the child's attachment is missed, it seems, and only the oral

component is perceived. The influence of this paper has led

to what I believe is an excessive emphasis on orality and the

first year of life and, as a consequence, to an underestimation

of other aspects of the tie and of events of the second and third

years.

To turn again to the 1952 publication of Melanie Klein and

her group, it is in keeping with her oral theory that we find her

advancing the view that 'the relation to the loved and hated -

good and bad - breast is the infant's first object-relation'

(p. 209) and that 'the close bond between a young infant and

his mother centres on the relation to her breast' (p. 243).

Indeed, in an important note she postulates an inborn striving

after the mother's breast : 'the new-born infant unconsciously

feels that an object of unique goodness exists, from which a

maximal gratification could be obtained, and that this object

is the mother's breast' (p. 265). In discussing this notion she

quotes approvingly Freud's statement regarding the significance

of a phylogenetic foundation for early object relations, which,

it has already been observed, suggests that at the end of his

life Freud was moving towards a formulation different from

the theory of secondary drive which he had hitherto espouse^

Yet, despite this preoccupation in her theory with food,

orality, and the mother's breast, Melanie Klein reports observa-

tions of infants from which she herself draws a different con-

clusion. Thus in one of the same chapters from which quota-

tions have been drawn we find the following passage

:

Some children who, although good feeders, are not markedly

greedy, show unmistakable signs of love and of a developing interest

in the mother at a very early stage - an attitude which contains some

of the essential elements of an object-relation. I have seen babies

as young as three weeks interrupt their sucking for a short time to

play with the mother's breast or to look towards her face. I have

also observed that young infants - even as early as in the second

month - would in wakeful periods after feeding lie on the mother's
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lap, look up at her, listen to her voice and respond to it by their

facial expression; it was like a loving conversation between mother

and baby. Such behaviour implies that gratification is as much

related to the object which gives the food as to the food itself

(p. 239, my italics).

Up to this point in Melanie Klein's writings (1952) the

overall impression given is that, although she believes that the

infant's first relation to the mother comprises more than one

component instinct, she holds that the oral component plays

an overwhelmingly dominant part. As a result of this and of

her tendency to equate good breast and good mother, many of

her formulations and those of her colleagues have given the im-

pression of subscribing to the theory I have termed primary

object sucking. Nonetheless, perhaps the most accurate descrip-

tion is to say that she has oscillated between a foreground

exposition of a theory of primary object sucking and a variety

of background references to a broader theory to which she

had not then given systematic attention.3

In the opening pages of one of her last publications (Klein,

1957, pp. 3-5), the same oscillation is found. On the one hand

is emphasis on the primacy of the breast and orality : there are

references to 'the primal good object, the mother's breast', to

'the dominance of oral impulses', and to the feeling of security

in relation to the mother that is dependent 'on the infant's

capacity to cathect sufficiently the breast or its symbolic repre-

sentative, the bottle'. On the other hand, the belief is expressed

that there is from the first an awareness in the infant of some-

thing more :

there is in his mind already some indefinite connection between

the breast and other parts and aspects of the mother. I would not

assume that the breast is to him merely a physical object. The whole

of his instinctual desires and his unconscious phantasies imbue the

3. Following a discussion of the paper in which this review first appeared,

Melanie Klein drew attention to the role that she attributes to anal and

urethral impulses in the infant's relation to his mother. Although in her

writings it is the hostile components of those impulses that seem to be most

emphasized, it is evident that she also attaches importance to pleasure in

mastery and possession, which are commonly attributed to anal erotism.

a.l.i -19 433
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breast with qualities going far beyond the actual nourishment it

affords.

Whereas, formerly, Melanie Klein had said little about the

nature of this 'something more', in this publication she ventures

a hypothesis to explain it. She draws in fact upon the theory of

primary return-to-womb craving. She suggests :

This mental and physical closeness to the gratifying breast in some
measure restores, if things go well, the lost pre-natal unity with the

mother and the feeling of security which goes with it. . . . It may well

be that his having formed part of the mother in the pre-natal state

contributes to the infant's innate feeling that there exists outside him
something that will give him all he needs and desires.

Later she refers to 'the universal longing for the pre-natal

state' as though it were something self-evident. Thus Melanie

Klein's last hypothesis regarding the dynamic underlying the

child's tie seems to be that it combines a primary oral need to

suck a breast with a primary craving to return to the pre-natal

state of unity with the mother.

In advancing the theory of primary return-to-womb craving

to account for a tie which she believes to be more broadly

founded than on orality alone, Melanie Klein has resuscitated

a theory which has led an egregious existence in psychoanalysis

for many years. It was advocated first in 1913 by Ferenczi in

his 'Stages in the Development of the Sense of Reality'. It is to

be noted, however, that Ferenczi did not advance the theory to

account for the vigour with which an infant relates to his

mother, but as an explanation of the fantasy of omnipotence.4

When during its long history this theory was first borrowed by

an analyst to account for a child's attachment to his mother is

not clear, but we find it in Fairbairn (1943).
5 In any case,

4. Ferenczi suggests that the foetus 'must get from his existence the

impression that he is in fact omnipotent' and that the child and the obses-

sional patient, when demanding that their wishes be at once fulfilled, are

demanding no more than a return to those 'good old days' when they

occupied the womb.
5. Freud (1926) is struck by the functional similarity of mother's womb

and mother's arms as modes of infant care (S.E., 20, p. 138), which is a
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despite its place of origin, it does not seem to have played a

major part in the thinking of the Hungarian school.

No doubt inspired by Ferenczi's interest in the mother-child

relation, members of the Budapest Society gave much thought

to our problem and during the 1930s published a number of

papers about it. Hermann (1933, 1936) had noted that infant

apes spend the early weeks of their lives clinging to their

mothers' bodies and also that there are many clasping and

grasping movements to be seen in human babies, especially

when they are sucking or feel threatened. As a result of these

observations, and resuscitating the early and virtually discarded

idea from Freud's Three Essays, he postulated as a primary

component instinct in human beings an instinct to cling. It

appears, however, that Hermann was reluctant to regard this

as an object relationship, so that it would probably be incorrect

to say that he subscribed to the theory of primary object cling-

ing (see discussion in the appendix to A. Balint, 1939).

Michael and Alice Balint (M. Balint, 1937; A. Balint, 1939)

express their indebtedness to Hermann but go further than he

does. Starting from Ferenczi's concept of passive object love,

both reject the theory of primary narcissism and insist that

from the first there is a primitive object relationship. Influenced,

however, as they were by Hermann's work as well as by their

own observations, they came to conceive of the infant as active

in the relationship. Alice Balint in the appendix to her paper

gives a vivid description of the development of their thought:

The starting-point of these ideas is Ferenczi's well-known concept

of 'passive object-love*. In my paper on this subject - printed in the

Ferenczi memorial volume - I used only this term. Later, under

the influence of M. Balint's ideas on the 'new beginning' in which

he emphasizes the active features in early infantile behaviour, as well

as partly under that of I. Hermann's work on the instinct to cling,

I thought that the term passive was not a suitable description of a

relation in which such markedly active tendencies as the instinct to

different matter. However, in postulating that the need for companionship

in agoraphobia is due to 'a temporal regression to infancy (in extreme

cases, to a time when the subject was in his mother's womb . . .)' (S.E., 20,

p. 127), he comes near to postulating a return-to-womb craving.
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cling play a paramount role. Since then I have used - as in the

present paper - in place of 'passive object-love
9

mainly the term

'archaic' or 'primary object-relation
9

(object-love).

In describing this primitive but active object relationship, the

Balints lay emphasis on two points. The first is the egotism of

the relationship. After rejecting other notions Alice Balint

concludes: 'We come nearest to it with the conception of

egoism. It is in fact an archaic, egotistic way of loving, origin-

ally directed exclusively at the mother', its main characteristic

being a lack of any appreciation of the mother's own interests.

The second point, though more controversial, is more germane

to the present thesis. It is that the relationship is wholly inde-

pendent of the erotogenic zones. This form of object relation',

writes M. Balint (1937), 'is not linked to any of the erotogenic

zones; it is not oral, oral-sucking, anal, genital, etc., love, but is

something on its own . .

.'

From a reading of these papers it seems clear that primary

object clinging is regarded as a major component in the Balints'

conception of primary object love but that, just as Melanie

Klein's earlier views implied some dynamic beyond primary

object sucking, the views of the Balints go beyond primary

object clinging. Nevertheless in their work there is little dis-

cussion of the nature of other components.

It is disappointing that in publications by British and Ameri-

can analysts during the past decades there has been little in-

terest shown in the ideas advanced in Budapest, One of the

very few references to them is to be found in a footnote to a

chapter by Paula Heimann (Klein et al, 1952, p. 139). There,

speaking in the name of the four authors of the book, she

expresses agreement with Michael Balint's detailed critique of

the theory of primary narcissism. She also records briefly that,

with regard to the nature of the destructive impulses and the

role of introjection and projection in early infancy, there is

some disagreement. She fails, however, to note that, whereas

the Hungarian group lays special emphasis on the non-oral

components in the early object relation, the Kleinian group

sees orality as dominating the relationship. The divergence

plainly requires more attention than it has yet been given.
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Furthermore, it must be emphasized, in so far as Melanie Klein

has since dealt more fully with the non-oral component and

has explained it as stemming from a primary craving to return

to the womb, she is advocating a theory radically different from

that of the Hungarians.

Winnicott's conception of the relationship seems always to

have been far less dominated by food and orality than does

Melanie Klein's. Thus in a paper dated 1948 he lists a number

of things about a mother which stand out as vitally important.

His first two items are that 'she exists, continues to exist ... is

there to be sensed in all possible ways' and that 'she loves in a

physical way, provides contact, a body temperature, movement

and quiet according to the baby's needs'. That she also provides

food is placed fourth. In an important note to his paper on

Transitional Objects and Transitional Phenomena' (1953), Win-

nicott discusses his usage of the term 'mother's breast'

:

I include the whole technique of mothering. When it is said that

the first object is the breast, the word 'breast' is used, I believe, to

stand for the technique of mothering as well as for the actual flesh.

It is not impossible for a mother to be a good enough mother (in

my way of putting it) with a bottle for the actual feeding.

Food and mother's breast are not, therefore, in Winnicott's

view, central in the technique of mothering. Yet it is not clear

how Winnicott conceptualizes the dynamic internal to the in-

fant. In the note quoted above he hazards the view

:

If this wide meaning of the word 'breast' is kept in mind, and

maternal technique is seen to be included in the total meaning of the

term, then there is a bridge forming between the wording of Melanie

Klein's statement of early history and that of Anna Freud. The only

difference left is one of dates.

In this comment, however, Winnicott fails to distinguish be-

tween a theory invoking primary instinctive behaviour and a

theory of secondary drive.

Margaret Ribble (1944) also puts much emphasis on non-

oral components, emphasizing that there is in infants an 'innate

need for contact with the mother', which she likens to that of

hunger for food. This need, however, she relates very closely
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to the satisfactory functioning of physiological processes, such

as breathing and circulation, and she seems hardly to conceive

of a social bond developing in its own right. Indeed, in a

separate section she discusses the development of the child's

emotional attachment to his mother and appears to adopt a

theory of secondary drive: This attachment or, to use the

psycho-analytic term, cathexis for the mother grows gradually

out of the satisfactions it derives from her.' Thus, like Klein

and Winnicott, Ribble makes no reference either to a primary

tendency to cling or to a primary tendency to follow.

Like others who had their initial training in Budapest,

Therese Benedek is keenly alive to the emotional bond between

mother and child, and has coined the term 'emotional sym-

biosis' to describe it. She refers to 'the need to be smiled at,

picked up, talked to, etc' (1956, p. 403) and recognizes, further,

that a crying fit may be caused, not 'by a commanding physio-

logic need such as hunger or pain, but by the thwarting of an

attempt at emotional (psychologic) communication and satis-

faction' (p. 399). Nevertheless, as she herself admits, she finds

this fact very difficult to understand. The upshot is that her

theory is phrased in terms of what she describes as 'the domin-

ant tendency of childhood - the need to be fed' (p. 392), an

outcome which seems alien to her clinical descriptions. As a

prisoner of orality theory she even postulates that the mother's

bond to her child, about which she writes so insightfully, is also

oral. Advancing the view (I believe rightly) that when a woman
becomes a mother many of the same forces that bound her,

as an infant, to her own mother are mobilized afresh to bind

her, as a mother, to her infant, she cannot escape formulating

the resulting relationship as reciprocally oral : 'the post-partum

symbiosis is oral, alimentary for both infant and mother'

(p. 398).

Erikson, Sullivan, and Spitz are similarly trapped - an ex-

pression intended to convey that their clinical appreciation of

the facts seems nearer the truth than their conventional theoriz-

ing. Erikson (1950), like Melanie Klein concerned to trace the

origin of ambivalence in infancy, conceives it largely in terms

of sucking and biting. Basic trust, on which he places so much
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emphasis, has its origins, he believes, in orality: The oral

stages, then, form in the infant the springs of the basic sense of

trust' (p. 75). Erikson, however, never formulates a secondary

drive theory and seems at times to be assuming a theory of

primary object sucking.

Sullivan (1953), on the other hand, is very explicit about the

primacy of physiological needs:

1 regard the first needs that fall into the genus of the need for

tenderness [from the mother] as needs arising in the necessary com-

munal existence of the infant and the physicochemical universe.

[Theyl are direct derivatives of disequilibrium arising in the physico-

chemical universe inside and outside the infant (p. 40).

Later, he thinks, infants may develop a primary need for con-

tact and human relationships. The striking thing is, however,

that he (or his editor) is so uncertain about it that discussion of

this crucial issue is relegated to a footnote

:

The only non-physicochemically induced need that is probably

somewhere near demonstrable during very early infancy and which

certainly becomes very conspicuous not much later than this, is the

need for contact. . . . The very young seem to have very genuine

beginnings of purely human or interpersonal needs in the sense of

requiring manipulations by and peripheral contact with the living,

such as lying-against, and so on. But, when I talk as I do now
of the first weeks and months of infancy, this can only be a specu-

lation ... (p. 40, note).

Spitz also is keenly alive to the need for contact and laments

that 'throughout the Western world skin contact between

mother and child has been progressively and artificially reduced

in an attempted denial of the importance of mother-child re-

lations' (1957, p. 124). Nevertheless, in this theorizing he does

not give it primacy and, instead, throughout adheres to Freud's

formulation of primary narcissism and the theory of secondary

drive. True object relations, he holds, stem from the need for

food:

The anaclitic choice of object is determined by the original depen-

dence of the infant on the person who feeds, protects and mothers

him ... the drive unfolds anaclitically, that is by leaning onto a need
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for gratification essential for survival. The need which is gratified is

the need for food (1957, p. 83).

Spitz appears to adopt the same position in The First Year of

Life (1965), though he is less explicit.

As was noted in the description of Michael Balint's position,

Freud's theory of primary narcissism has not gone unchal-

lenged. Another who has given it much critical attention and

who, also like Balint, centres his psychopathology on the

child's relation to his mother is Fairbairn (1941, 1943). Fair-

bairn pictures infants partly in terms of a primary identifica-

tion with the object (an idea mooted by Freud in his Group
Psychology (1921, S.E., 18, p. 105) but never developed by

him) and partly in terms of primary drives oriented towards

social objects. In trying to explain the genesis of primary

identification, Fairbairn invokes the theory of primary return-

to-womb craving. In his concern with primary object-seeking

drives, on the other hand, he emphasizes the infant's real de-

pendence on the mother and stresses orality. His belief that

'infantile dependence is equivalent to oral dependence' (1952,

p. 47) underlies much of his theorizing and leads him, like

Melanie Klein, to infer that the crucial events in personality

development take place in the first year of life. He admits,

however, that this conclusion is not consistent with his clinical

experience, which is that schizoid and depressive psychopath-

ology occur 'when object-relationships continue to be unsatis-

factory during the succeeding years of early childhood'. To
explain this he is forced to lean heavily on a theory of 're-

gressive reactivation' (p. 55). In one of his later papers (1956),

however, he changes his ground in some measure and moves

nearer ,the position advanced in this book : he protests against

the 'assumption that man is not by nature a social animal' and

refers to ethology as demonstrating that object-seeking behav-

iour is exhibited from birth.

It happens that one of the most systematic presentations of

this last view is advanced in The Origins of Love and Hate

(1935), the work of a British psychotherapist, Suttie, who,

although much influenced by psychoanalysis, was not himself
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an analyst. Writing at the same time as the Hungarian School,

Suttie and others of the pre-war Tavistock group postulated

that 'the child is born with a mind and instincts adapted to

infancy', of which
4

a simple attachment-to-mother' is pre-

dominant. This need for mother is conceived as a primary

'need for company' and a dislike of isolation, and is indepen-

dent of the bodily needs which mother commonly satisfies. Had
Suttie linked his ideas to those that Freud was advancing from

1926 onwards they might have been given attention in psycho-

analytical circles and have led to a valuable development in

theory. As it was, he coupled them with an attack on Freud

which led to resentment of his book and neglect of his ideas.

Those reared in other traditions of behavioural science are

as divided in their views on this central issue as are psycho-

analysts. On the one hand is the school of learning theorists,

adherents of which have long made the assumptions that the

only primary behavioural systems are those related to physio-

logical needs and that, in so far as an animal becomes interested

in members of its own species, it is a result of a secondary

drive. The extensive literature adopting this approach is re-

viewed in some detail by Maccoby and Masters (1970). Al-

though learning theorists claim legitimately that such as-

sumptions fulfil the scientific demand for parsimony, it cannot

be said that their explanations, in terms of instrumental re-

sponse, social stimuli as conditioned or secondary reinforcers,

and conditioned drives, are anything but complex and inele-

gant. One of them, indeed (Gewirtz, 1956), allows that learning

theory has been elaborated to account for phenomena that are

relatively simpler than the behaviour under discussion and has,

therefore, still to prove its relevance to our problem.

Holding an opposite view are the ethologists, who have never

assumed that the only primary behavioural systems are those

related to physiological requirements. On the contrary, all

their work is based on the hypothesis that in animals there are

many responses that are, from the first, comparatively indepen-

dent of physiological requirements, and whose function is to

promote social interaction between members of a species. In

discussing the relation of young to parents in lower species,
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every ethologist would regard the theory of secondary drive as

inadequate, and, though ethologists are reluctant to commit

themselves as regards a species they have not studied systemati-

cally, it is probably fair to say that no ethologist would expect

the human infant's tie to his mother to be wholly explicable in

terms of learning theory and secondary drive.

Support for an ethological type of theory has, of course,

increased greatly since 1958 when the first version of this re-

view appeared.

It is not without significance that psychologists who have

made systematic observations of human infants, such as Shirley

(1933), Buhler (1933), Banham (1950), and Griffiths (1954),

have all tended to adopt a view similar to that of the etholo-

gists. Each of them has been struck by the specificity of the

responses babies show to human beings in the first weeks of

life: babies respond to the human face and voice in ways

different from those in which they respond to all other stimuli.

Already in the first week, Shirley observed, some babies soberly

watch an adult's face; by five weeks half of her sample of

twenty odd babies were quietened by social interaction, such as

being picked up, talked to, or caressed. It was similar observa-

tions that led Buhler to advance the view that there was

something in the human face and voice that had a peculiar sig-

nificance for an infant. Amongst her many published inquiries

are those of her associates, Hetzer and Tudor-Hart (1927), who
made a systematic study of the various responses babies show

to sounds of different kinds. As early as the third week of life

the human voice was observed to evoke responses, for example

sucking and expressions indicative of pleasure, which were un-

like those evoked by any other sound. Griffiths has used some

of these very early social responses in constructing her norma-

tive scale.

Plainly such observations do not rule out the possibility that

the baby's early interest in the human face and voice are the

result of his learning that they are associated with the satisfac-

tion of physiological needs : they cannot be taken to prove that

a bias is there from the start. Nonetheless they show unmistak-

ably that even in the earliest weeks there is some special interest
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in human beings and at least raise the question whether learn-

ing that mother is the agent of other satisfactions accounts for

all of it.

A review of the many formulations that have been advanced

shows them to fall into three main classes. On the one hand

are those who commit themselves clearly to the learning theory

standpoint. Next are the many who, although plainly dis-

satisfied with the theory of secondary drive, nonetheless find it

difficult to put anything very explicit or plausible in its place.

Finally, at the other end of the spectrum are those, notably the

Hungarian school of psychoanalysis and the ethologists, who
postulate primary responses of clinging and /or following

which are capable potentially of tying infant to mother. The

views I advanced in 1958 are of this last type.
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'eight-months anxiety' (Spitz) 389-90

Eliot, George (quoted) 46
Emde, R. - see *Polak, Emde and

Spitz 341
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270-71

function of attachment behaviour
258-85, 288, 293

function of instinctive behaviour
145 (note 2), 160-178; function

distinguished from causation 160-63;
and from predictable outcome
164-8. See also Causation of
instinctive behaviour

functional consequences 161-8, 170,

174-5, 184, 187-8, 192, 198, 200,
202-3, 205, 275, 337

functional wholes 198-203, 323
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'Pathological Mourning and Childhood

Mourning', paper by *J. Bowlby 16



Index

pattern (perception of) 73-4, 103-4,

189, 196, 212, 241, 324, 326-8, 335,

342^1

patterns of attachment 393-413

Pelled, N. 377

peregrine 95-6, 100, 102, 304

phases in development of attachment
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305. 306, 308, 310, 364, 368, 399;

primates 234, 236, 238-9, 291-2;

play with mother 337, 340, 361, 377.
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